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SECTION 1

1.0 GENERAL

1.1 SCOPE AND PURPOSE

ABB Environmental Services, Inc.  (ABB-ES) has prepared this Project-Specific
Health and Safety Plan (HASP) to support its Construction Monitoring Services for
Building 95 and Sites 1, 43, 5, 6, 8 and the Eastern Plume to be conducted at Navai

Air Station (NAS) Brunswick, in Brunswick, Maine.

This HASP has been prepared in conformance with the ABB-ES Health and Safety
Program and is intended to meet the requirements of 29 Code of Federal
Regulations (CFR). 1910.120. As such, this HASP and addresses those activities

associated with field operations for this Project.

ABB Environmental Services, Inc.
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SECTION 1

1.2 PROJECT PERSONNEL

1.2.1 Project Manager

The Project Manager (PM) is the individual with overall project managefnent
responsibilitiés. The PM for these project is Mr. Stephen Mitchell, P.E. The PM’s
responsibililties, as they relate to health and safety, include provision for the
development of this project-specific HASP, the allocation of necessary resources to
meet requirements of this HASP, the coordination of staff assignments to ensure that -
personnel assigned to the project meet medical and training requirements; and the
means and. materials necessary to resolve any health and saféty issues that are

identified or that develop on the project.
1.2.2 Field Engineer
The Field Engineer is the PM’s designee who is on-site and vested with the authority

by the PM to carry out day-to-day site operations. The Field Engineer for this

project is Mr. Thomas Hillman.

ABB Environmental Services, Inc.

W012931.080 12 a ' 7120-13 -



- -/' _
M - o

- e e

SECTION 1

1.2.3 Health and Safety Manager

The Health and Safety Manager (HSM) has final authority to resolve health and

safety issues that are not resolved at the site or through the Health and Safety

- Supervisor (HSS), and has overall responsibility for ensuring that the policies and

procedures of this HASP are implemented by the Health and Safety Officer (HSO).
1.2.4 Health and Safety Supervisor

The HSS will be responsible for (1) approval of the individual chosen to serve as the

~ site HSO for this field operation; (2) review and approval of the project-specific

HASP developed by the HSO, as well as any significant changes made over time to

the project HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of the

site disputes involving health and safety issues; and (5) implementation of the HASP

by the HSO. The HSS will notify the HSM of any stop work orders issued by the

HSO.

~ ABB Environmental Services, Inc.

W012931.080° » 1-3- 7120-13
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SECTION 1

' 1.2.5 Health and Safety Officer

Mr. Thomas Hillman has been designated by the PM as HSO for the Building 95,
Sites 1, 3,A 5, 6, 8 and the Eastern Plume projects with concurrence of the HSM. The
HSO will have at least an inéirect ﬁne of reporting to the HSM for the duration of
his assignment'. fo the project. The HSO is responsible for developing and _
implementing this HASP in accordance with the ABB-ES Health and Safety
Program. The HSO will also condupt safety briefings and .‘projelct-specific training for
on-‘site personﬁel. The Navy’s contractor has responsibility for their sites through
their own HASP.' ABB-ES personnel will be required to cor;fonn to the .contractor’s
HASP when working iri their exclusion zones. ABB-ES personnel will follow the
ABB-ES Health and Safety Program and HASP ‘when on the base. If the two plans
conflict then the ‘more conservative plan should be followed. The HSO, in
consultation with the HSM is responsible for updating and modifying this HASP as

the site or environmental conditions change.

ABB Environmental Services, Inc.

W012931.080 ’ 1-4 7120-13



. S (—‘ -\ -'/
"-/ _ 8

£

SECTION.1 -

1.2.6 Other Functional Titles

_ The following is a list of other personnel who will be involved in this project and

their general responsibilities:

Position Title

Rick Day-
Jeffrey Brandow
Bob McGirr

Dave Lovejoy

Responsibilities

Construction Management
Technical Reviewer
Program Manager

N

‘ B . . .
Treatment Plant Operations Specialist

Lyle Tracy ~ Geotechnical Engineer
Bob Smith Environmental Engineer
Peter Hall Hydrogeologist
ABB Environmental Services, Inc.
. W012931.080
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SECTION 1

1.3 TRAINING

Training is defined under the ABB-ES Health and Safety Program, and all personnel
entering potentially contaminated areas of this site must meet the requirements of
29 CFR 1910.120. Personnel without the required training will not be permitted in

any area with potential for exposure to toxic substances or harmful physical agents

(i.e., downrange).

1.4 MEDICAL SURVEILLANCE

All personnel entering potentially contaminated areas of this site will be medically
qualified for site assignment through a medical surveillance program outline in the
ABB-ES Health and Safety Program. Personnel who have not received medical

clearance will not be permitted in any area with potential for exposure to toxic

' substances or harmful physical agents (ie, doWnrange)'.

,/’

ABB Environmental Services, Inc.
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SECTION 2

2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZEV

NAS Brunswick is located in the City of Brunswick, Cumberland County, Mainé,
ébout 25 miles northea_st of Portland.  The facility is located south of the
Androscoggin River between Brunswick and Bath, Maine (Figure 2-1). NAS
Brunswick an active base, owned and operated by the federal government through

the Department of the Navy. The base property covers 3,091 acres.

2.2 SITE HISTORY

2.2.1 Building 95

-The old inseqticide/herbiéide storage building, Building 95, is located: one block

north of Fitch Avenue, along Avenue B (Figure 2-2). Building 95 served as an office

as well as a storage area for chemicals. The more commonly used chemicals, such

ABB Environmental Services, Inc.

W012931.080 2-1 ' 7120-13
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SECTION 2

as malathion, 4,4’-dichlorodiphenyltrichloroethane (DDT), and Drexel were stored
in drums horizontally stacked on an outside drum rack. This allowed for greafer

storage, as well as easy access to the commonly used chemicals.

The standard operating procedure. for pest control was to respond to service calls on

- an as-need basis. Chemicals and water were then mixed, usually on the steps of the

- building. Prior to 1976, any materials that were left over after the service calls was

dumped behind the building. This practice was eventually stopped. Pest Control

J

operations moved to the facilities of Building 647 in 1985.

A Remedial Investigation, baseline risk assessment, and subsequent Remedial Design
Investigation of the site have been completed. These investigations identified the

presence of several pesticides and herbicides, notably DDT and pyrethrins in the soil

“and on the structures at the site. Additionally, low levels of pesticides and inorganics °
~ were detected in groundwater samples. Ex;:ept for endrin and heptachlor epoxide,

none of the compounds detected in groundwater exceeded their Maximum

Contaminant Levels or Maine Maximum Exposure Guidelines (MEGs). Endrin and

heptachlor epoxide were each detected once above the Maine MEGs.

ABB Environmental Services, Inc.
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SECTION 2

22.2 Sites1and3

Sites 1 and 3 are two inactive landfills within a restrictéd area in the central portion
of NAS Brunswick (Figure 2-3). Records indicate these landfills were used to
dispose of wastesii}ncluding garbage, food, oil, solvents, pesticides, petroleum

products, paints, aircraft and automotive parts, and various chemicals. No wastes
material was observed at Site 3 and only low-level soil contamination was detected
although Site 3 originally was belier'ed to be a separate disposal area from Site 1.

Field sampling activities were not able to establish a clear delineation betweén the

two sites.

Environmental contamination was observed in several media at Sites 1 and 3: soils,
groundwater, leachate/sediment, and. surface water/sedirnent. Contaminanta
detected above background levels 1nc1uded polynuclear aromatic hydrocarbons and
pesticides in sorl volatile organic compounds (VOCs) and inorganic compounds in
groundwater VOCs, inorganic compounds, and sennvolatlle organic compounds )
(SVOCs) in leachate and inorganic compounds in surface water. Additionally,
contaminated leachate was identified in seeps along the steep banks of Mere. Brook

and the tributary south of Sites 1 and 3. The source area for this contamination is

_ ~ ABB Environmental Services, Inc.

WO012931.080 - . 2-5 " 712013
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SECTION 2

considered to be the landfills. No single, well-defined source of contamination,
howgver, has been identified in the landfills.

2.2.3 The Eastem Plume

The Eastern Plume is the result of solvent disposal from Site 4 (the Acid/Caustic
Pit), 11 (the former Fire Training Area) and 13 (the Defense Reutilization and
Marketmg Office Area), leaching into groundwater. Extensive Hydrogeologlcal and
analytical data collected during the 1990 field program delineated the plume of
VOC-contaminated groﬁndwater extending north to south along the eastern boundary

of NAS Brunswick (see Figure 2-3).
2.2.4 Sites 5, 6 and 8

Site 5 apparently was used to dispose of asbestos-lined pipe from a building being
demolished on base. The site was inspected in 1980 by a facility engineer who
described the site as consisting of two trenches filled with he asbestos material and

covered with soil.

ABB Environmental Services, Inc.

W012931.080 : 2.7 : ' 7120-13
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SECTION 2

Site 6 was reportedly used for general dumping of construction debris and other
nonputrescible wastes. Aircraft parts and asbestos-containing pipes were reportedly

burned here. Concrete, asphalt, pipes and other debris are visible at the site surface.

Site 8 was a disposal area for rubble, debris, and trash from the base. In addition,

industrial solvents may have been disposed here.

2.3 SCOPE OF WORK

\

ABB-ES will provtde Construction Monitoring and Groundwater Treatment Plant
Start-up Services for Bulldmg 95, Sltes 1,3,5, 6 8 and the Eastern Plume at NAS
Brunsw1ck The Fleld Engineer will monitor the Quality Control (QC) procedures
the Contractor‘ follows for conformance with the Contract Documents and the
Contrztctor’s Construction Quality Control Plan. A Geotechnioai Engineer will
provtde field monitoring and quality‘assurancetesting of the slurry wall trench
excavation and soil bentonite backfill mixing and placement for conformance to the

design parameter requirements. A Treatment Plant Operations Specialist and an

Environmental Engineer will provide support during Start-up and the second week

ABB Environmental Services, Inc.

" W012931.080 ' . . ' - 7120-13
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SECTION 2

of operation of the groundwater treatment plant. The Navy’s contractor performing

the work has responsibility for Health and Safety on the sites and will have their own

'HASP. ABB-ES personnel conducting work on the sites will be iequired to conform .

to the contractor’s HASP.

ABB-ES personnel may.be exposed to hazardous substances during their work.

Handling or sampling of these substances will not be required for this project.

‘Respiratory and dermal protection may be required to enter sites for inspection or

support activities. Compliance with the contractor's HASP will be necessary to enter

the exclusion. zones.

ABB Environmental Services, Inc.

W012931.080 ‘ 2.9 : 7120-13
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SECTION 3

3.0 TASK ANALYSIS

3.1 HAZARDOUS SUBSTANCES

All sites will require Level D protection for site entry. Upgrades will depend on the
site .lcontractor’s HASP. Upgrades greater than Level C are not expe;:ted for
ABB-ES personnel. All ABB-ES personnel will. wear their radiation badges on site.
Field measurements with monitoring equipment for health and safety will be

conducted by the contractor.
3.1.1 Building 95

The work involves Construction Monitoring for the remediation of soil that has been
contaminated with several pesticides and herbicides, notably DDT and pyrethrins, in
the soil and on the structures at the site. DDT is a toxic substance and is a

suspected human carcinogen. Additionally, low levels of pesticides and inorganics.

~were detected in groundwater. The Navy’s contractor is responsible for work

conducted on the site and will be working under their own HASP. ABB-ES will be

ABB Environmental Services, Inc.

W012931.080 3-1 ) 7120-13



SECTION 3

required to confbrm' to the contractor's HASP when performing Construction
Monitoring. The Navy requires that the work performed cénfdrm with the hazgxdous
Waste Operations and Emergency Response regulations of Occupational Safety and
Health Adnﬁnistration (29 CFR 1910.120). The work also ‘involves the handling and

disposal of asbestos, which shall be performediin accordance with (29_ CFR 1926.58).

3.1.2 Sites 1, 3, and E'lastem Plume
) \

The work involves Construction Monitoring andv Technical Suppbrt in the "
remediatioﬁ of two former landfills and disposal areas which are contaminated as a
result of lz;ndfilling garbage, food waste, refuse, waste oil, solvents, pesticides,
petroleum’ products, paint wastes, isopropyl alcohol, aircraft and auto parts, and
various chemicals. Only low-level pesﬁcide soil contamination (1.1 'millig‘rams per
kilogram df chlordane was the highest detected compound) was. reported (EC
Jordan Co., 1990a). Contaminants detected above backgroﬁnd levels included
polynuclear aromatic hydrocarbons and besticides in soil; VOC's and- inorganic
compounds in groﬁnd_wat_er; VOCS, inorganic compounds, and SVOCS in leachate;

and inorganic compound in surface water.

ABB Environmental Services, Inc.

W012931.080 ’ ' 7120-13
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- SECTION 3

3.1.3 Sites 5, 6 and 8

Sites 5, 6 and 8 contain construction debris and asbestos. The contaminant of

concern is the asbestos.

3.2 SITE RISKS

3.2.1 Health Hazards

Health hazards exist from the exposure to the substances stated in Section A.3.1.1
by means of respiratory and dermal exposure to contaminated soil and asbestos.
Construction monitoring will require exposure to various weather conditions.
Personnel must take precautions against temperature extremes.

3.2.2 Safety Hazards

Safety hazards that generally exist on a construction site are expected, heavy

equipment, overhead work, power. tools, excavations. Care must be taken by

ABB Environmental Services, Inc.

W(012931.080 : 7120-13
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SECTION 3

ABB-ES personnel to be aware of their surroundings and footing and u_se caution
when on site. The impact of weather will change site conditions. Attention must be

paid to the contractor’s safety hazards in their HASP.

3.2.3 Conclusions/Risk Assessment

* Level D protection will worn at a minimum when on site. ABB-ES personnel will

need to become familiar with the contractor’s HASP. The contractor will have

responsibility for health and Safety on the sites. Up-grading to higher protective
v | A ,
levels will be dependent on the contractor’s monitoring results.

3.3 PROTECTIVE MEASURES

Determination of engineering c'(‘)1.1trols, levels of protection, and monitoring, will be
the fesponsibility of the contractor. ABB-ES. personnél will provide their own
radiation badges_a;nd equipment for Levels C and D. The general measures for -
working on a.hazardous was\te site, as stated in the ABB-ES Health and Safety

Manual will be followed.

ABB Environmental Services, Inc.

W012931.080 , . 7120-13
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SECTION 3

ABB-ES personnel will follow the basic compositions of Levels C and D as follows

from the ABB-ES Health and Safety Program:

Level C

Level D

full-face piece; air-purifying respirator with appropriate sorbents

t

chemical resistant clothing

‘inner and outer chemical-resistant gloves

chemical-resistant safety boots/shoes
hardhat
two-way radio communications

coveralls

coveralls
safety. boots/shoes
safety glasses

hardhat

W012931.080

ABB Environmental Services, Inc.

7120-13
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" gloves

W012931.080

ABB Environmental Services, Inc.
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SECTION 4

4.0 DATA SHEETS

The Chemical Hazard Re'sponse Information System (CHRIS) Data Sheets are

included in Appendix C.

ABB Environmental Services, Inc.

W012931.080 : 4-1 7120-13
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SECTION 5

: | 5.0 SITE CONTROL

Site control is the responsibility of the Navy’s contractor and they will determine
zonation and communications. ABB-ES personnel on site will need to comply with
these items when working in their exclusion zone, however, work practices as stated

in the ABB-ES Health and Safety Program will apply.

ABB Environmental Services, Inc.

© W012931.080 : . 5-1 7120-13



SECTION 6 .

6.0 DECONTAMINATION/DISPOSAL

ABB-ES personnel will follow the decontamination and disposal plah of the

contractor responsible for the job site when conducting work in their exclusion zone.

{

ABB Environmental Services, Inc.

W012931.080 6-1 . 2013



SECTION 7

7.0 EMERGENCY/CONTINGENCY PLANNING

The contractor’s HSO will have the authority for directing operations on their job
site. ABB-ES personnel working within the contractor’s exclusion zone will conform
to their emergehéy and contingency planning. ABB-ES personnel on base but not

in the contractor’s exclusion zone will follow the emergency and contingency planning

in this HASP.

7.1 EMERGENCY MEDICAL TREATMENT/ FIRST AID

Any person injured outside of the contractor’s site (i.é. ABB-ES field trailer) will be

- rendered first aid as appropriate and transported to competent medical facilities for

further examination and/or treatment. The preferred method of transport would be
via professional emergency transportation; however, when this is not readily available

or would result in excessive delay, other transport will be authorized. Under no

- circumstances will injured persons transport themselves to a medical facility for

emergency treatment.

ABB Environmental Services, Inc.

W012931.080 7-1 7120-13
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SECTION 7

AppendiX E of this document lists emergency telephone numbers and Appendix F

contains routes to emergency medical facilities.

_ 7.2 ACCIDENT/INCIDENT REPORTING

All accidents and.injuries occurring during the project will be reported to the HSM

“or HSS. The accident report will be reviewed and signed by the HSO. The report

will be submitted to the HSM, the HSS, and any other function required by the
workers organization. The HSM/HSS will determine the need for further follow-up
actions. All exposure incident reports will be made available for review by the

examining medical physician during medical monitoring.

ABB Environmental Services, Inc.
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8.0 ADMINISTRATION

8.1 PERSONNEL AUTHORIZED DOWNRANGE

Personnel authorized to parficipate in do§vnrange activities at this site will be
reviewed and certified for sité operations by the HSO and the HSS. Certification
involves the completioh of appropriate -training,l medical examination, and review of
thls HASP. All persons entering the site must use the buddy system and check in

with the Site Manager and/or HSO before going downrange

CERTIFIED ABB-ES TEAM PERSONNEL:

ABB Environmental Services, Inc.
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OTHER CERTIFIED PERSONNEL:

ABB Environmental Services, Inc.

s
W012931.080 8-2
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SECTION 8

8.2 HEALTH AND SAFETY PLAN APPROVALS

By their signature, the undersigned certify that this HASP will be used for the

prdtection of the health and safety of all persons eﬁtering this site.

Health and Safety Officer ‘ , Date

W

N
A

Health and Safety Manager Date

ABB Environmental Services, Inc.

‘W012931.080 b 8-3 . 7120-13
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SECTION 8 -

8.3 FIELD TEAM REVIEW

I have read and reviewed the health and safety information in the HASP. 1

understand the information and will comply with the requirements of the HASP.

NAME: | -

DATE:
)
SITE/PROJECT:
ABB Environmental Services, Inc.
W012931.080 - - : 8-4 ' : 7120-13



GLOSSARY OF ACRONYMS

CFR
CHRIS

DDT
HASP
HSM
HSO

- HSS
MEG
NAS
SVOC
USEPA

VOC

C

Code of Federal Regulations
Chemical Hazard Response Information System

4,4 -dichlorodiphenyltrichloroethane
Health and Safety Plan

Health and Safety Manager
Health and Safety Officer
Health and Safety Supervisor -
Maine Expdsure Guidelines
Naval Air Station

semivolatile organic compounds

U.S. Environmental Protection Agency

volatile organic compound

W012931.080

ABB Environmental Services, Inc.

7120-13
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APPENDIX A

HEALTH AND SAFETY PLAN .REVISION FQRM

W012931.080

ABB Environmental Services, Inc.
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HEALTH AND SAFETY PLAN REVISION FORM N
Revision: . - ' '
Dat . , S ' . Page: :
ITEMS REQUIRING REVISION -

Existing Text or Description:

Required Revision:

Rationale: ' L,

Approval: Health & Safety Officer: Date:
Health & Safety Manager: : Date:

Note: Post approved revisions in front of Health and Safety Plan; use numbered continuation sheets as necassary.

83100130 -
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APPENDIX B

HEALTH AND SAFETY FORMS AND DATA SHEETS

Health and Safety Plan Signature Sheet
Medical Data Sheet

Accident Report Form

'Job Safety and Health Protection OSHA Poster

ABB Environmental Services, Inc.

W012931.080

7120-13
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HEALTH AND SAFETY PLAN SIGNATURE SHEET

Site /Project:

I have read and reviewed the HASP and understand the information contained
therein and will comply. '

Name Date Name Date |

~ .
>
B
I
e >

L
N

-

N

=

4

o

ABB Environmental Services, Inc.

WOI12931080 ' . | 7120-13
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MEDICAL DATA SHEET

R .

/

Project

\'[ Name

l : -‘Address

Home Telephone () DOB _ Height Weight

\I‘ ' In case of emergency, contact:

l | Address
| |

Telephone ()

Do you wear contact lenses? () Yes ( ) No

Allergies

List medication taken regularly "

Particular sensitivities

/-
~

Provide a checklist of previous/recent illnesses or exposures to hazardous chemicals

,~

Name of personal physician Telephone ()

ABB Environmental Services, Inc.

W012931.080 7120-13
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SITE INFORMATION:

Site: Job Number:

Location: :
Location of Accident (if different from above): :
Did injury involve employee?: ' Subcontractor?: Other?:

PERSONAL INFORMATION:

Name of Injured Person:
Address of Injured Person:

SSN: DOB: Marital Status:
+ Department: _ Date of Hire:
ACCIDENT INFORMATION:
Date of Accident: ) Time of Accident: Weather Conditions:
Name of Witness: ' Telephone No.:
Address: '
Accident Category: Cheihical Exposure Physical Injury Motor Vehicle Fire
Other:
Severity: | Medical Treatment | Non—disabling Disabling j Fatality

| Estimated Amount of Property Damage:

Fracture
Dislocations
Nausea
Headache
Faint/Dizzy ~

Lacerations
Punctures
Abrasions
Sprains
Bruises
Concussion

Allergic Reaction
1 Bites

| Poison Ivy

| Heat Stroke

| Cold Exposure
Blisters

| Heat Burns
Chemical Burns
Radiation Burns
Toxic—Respiratory
Toxic—Dermal
Toxic—Ingestion
Other:

Classification of Injury: -

If chemical e)iposure, list all possible contaminants of concern:

Part(s) of Body Affected: Degree of Disability:

Date Medical Care Received: Emergency Service: Follow—up Examination Needed:
Name and Address of Medical Facility: ' '

Name of Attendmg Physxcxan : Telephone Number:

" Date/Time Employee went back to work Employee on Restricted Duty?

Estimated Number of Days Away From Work:



—

@ e O

- . 4 . ). _ ~
P - - | .
~ ~ - ~ =

]

)
.

A
A\

CAUSE OF INJURY/ACCIDENT:

Causitive agent(s) most directly related to accident (e.g., object, substance, material, machinery, equipment,
or weather):

%

" Were there unsafe mechanical/physical/environmental condition(s) at the time of the accident?:

Did an unsafe act contribute to the accident? If yes, specify:

Did persohal factors contribute to the accident (e.g., improper attitude, lack of knowledge or skill, slow
reaction, fatigue, inattention, or horseplay.): '

ACCIDENT PREVENTION:

Level of Personal Protective Equipment required in the HASP:
Was injured using required equipment?: -__.If not, how did actual equipment differ from what was
required in the HASP. Describe:

Was personal protective equipment required in the HASP adequate for site conditions?
If no, what additional equipment was needed?:

What can be done to prevent a re—occurrence of this type of accident? (e.g., ventilation, machine modification/

guarding, modification of work practices, or additional training.):

NARRATIVE:

Provide a detailed description of how and why the accident occured. Include objects, equipment, tools,‘
circumstances of assigned duties, weather, etc. Be specific.:

Signature of Preparer: i ' Date:

~ Signature of Site Manager: ’ Date:

SEND A COPY OF THE COMPLETED FORM TO THE MANAGER, HEALTH AND SAFETY
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. ensure compliance with the Act.

- apolicable requlations may be  Denver, Colorado

JOB SAFETY & HEALTH

PROTECTION

The Occupational Safety and Health Act of 1970
‘provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Requirements of the Act include

 the following:

Employers . -

All employers must furnish lo employees employmeni and a place of
employment free from recognized hazards that are causing or are likely to
“cause death or serious harm to empioyees. Employers must comply with
occupational safety and health standards issued under the Act.

- Employees

Employees must comply with al! occupational safety and health standaros,
rules. reguiations and orders issued under the Act that apply to their own
actions and conduct on the job.

The Qccupational Safety and Health Administration (OSHA) of the U.S.
Department of Labor has the primary responsibility for administering the
Act. OSHA issues occupational safety and health standards, and its
Compliance Safety and Heaith Qfficers conduct jobsite inspections to help

The Act requires that a representative of the employer and a representative
authorized by the empioyees be given an opportunity to accompany the
OSHA inspector for the purpose of aiding the inspection.

Where there is no authorized empioyee representative, the OSHA
Compliance Officer must consuil with a reasonable number of employees
conceming safety and heaith conditions in the workplace.

Emptoyees or their representatives have the right to file a complaint with
the nearest OSHA oftice requesting an inspection if they believe unsale or
unhealthtul conditions exist in their workpiace. OSHA will withhold, on
request, names of employees complaining.

The Act provides that employees may not be discharged or
discriminated against in anv way for filing safety and.heaith complaints or
tor otherwise exercising their. rights under the Act.

Employees who believe they have been discriminated against may file a
complaint with their nearest OSHA office within 30 days of the alleged
discrimination. ’

It upon inspection OSHA believes an empioyer has violaled the Act. a
citation alleging such violations will be issued to the employer. Each

. citation will specify a time period within which the alleged violation must

be corrected

The OSHA citation must be prominently displayed at or near the place
of alleged violation for three days, or until it is corrected, whichever is
later, to wamn employees of dangers that may exist there.

.~ Proposed Penalty

The Act provides for mandatory penalties ‘against employers of up io
$1.000 for each serious viofation and for optional penalties of up lo

- $1,000 for each nonserious viotation. Penallies of up to $1.000 per day

may be proposed for failure to crerect violations within the propased time
period. Also, any employer who willlully or repeatedly violates the Act may
be assessed penalties of up to $10.000 for each such violation.

Criminal penalties are also provided for in the Acl. Any wililul violation
resulting in death of an employee, upon conviction. is punishable by a line
of not more than $10,000, or by imprisonment for not more than six
months, or by both. Conviction of an employer after a lirst conviction
doubles these maximum penallies.

Voluntary Activity S

While providing penallies lor violations. the Ac! also encourages efferns by

- labor and management, betore an QSHA inspection, 1o reduce workplace

hazards voluntarily and to develop and improve satety and health programs
in all workpfaces and industries. OSHA's Voluntary Protection Programs
recognize outstanding efforts of this nature.

Such voluntary action should initially tocus on the identitication and
elimination of hazards that could cause death, injury. or illness to
employees and supervisors. There are many public and private
organizations that can provide informalion and assrstance in this eflort it
requested. Also, your local OSHA office can provide considerable hetp and
advice on solving safety and health problems or can reter you to other
sources for help such as training.

Consultation

Free consultative assistance, without citation or penalty. is available to
employers. on request, through OSHA supported programs in most State

ierments o et or i RUGUSTA AREA DFF)CE
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M re Information
Agditional information and
copies of the Act, specific Boston, Massachusetts
OSHA safety and heaith Chicago, Illinois
standards. and other Dalfas, Texas

Allanta, Georgia

obtained from your empioyer Kansas City, Missouri

or from the nearest OSHA New York. New York

Regiona! Qffice in the Phiiadelpnia. Pennsyivania

lollowing Igcations: San Francisco. California
Seattle, Washington

Telephone numbers for these
offices, and additional area
office locations, are listed in
the telephone directory under
the United States Department
of Labor in the United Slates
Govemment listing.

Wasningw@ !ﬁ,gi"‘:}ny Mﬂ i E ‘-
AL (207) 62

7 Y

William E Brock, Secretary of Labor
U.S. Department f Labor

Occupational Satety and Health Agministration

Under provisions of Title 29. Code of Feders! Reguistions. Part 1961.2(s)(1) empioyers must post this notice (or 8 tacsimile)

In 8 consotcucus olace whars rotices 10 amblovees rre 2ygtamariy Aneras
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ABB Environmental Services, Inc.
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Common Synonyms Solld crystais Gray ’ & FIRE HAZARDS
Arsenic, solid 61 Fash Point: Not pertinent
Gray ersenic $2 Famsmable Limits in Alrz Not pertinent
Sinks in water. &3 Fire Extinguishing Agents: Smat frex dry

“

AVOIDWNTACTWITN SOUD AND OUST.  KEEP PEOPLE AWAY.

o

Y

a =

-

(4

~

‘/

~

-l

. ¥
\ v

-y

4

-

10. HAZARD ASSESSMENT CODE
(Sas Huzard Assessment Handbook)

11 HAZARD CLASSIFICATIONS

&1% [DLH Value: Oata not svailable 612 Fame L Data not

positive pr
and full protective 1Lt Code of Feders
smmmmn«-mwwm Used: Not pertinent t o Reguistions:
Snomﬂnouch &5 Special Hazarde of Combusation Poisorg
20iate 410 remOve G et agen Products: Contain highly txic arsenic 112 NAS Hazard Rating for Bulk Water
Notity locsl hearth mmmm?-& troxide end other forme of ersenc: Traneportation: Not Sewd
cmu;wmm ar. oua. the most form of Rt Catagory Classification
n . . . . 9
WMMEWNF\RE . areenic, i Produced UPON CONtAct with an 2
g acd or ackd furmes. Mo Hezard B —— 3
68 Behavior In Fre: Bums 10 produce dense M
m&n m N (Yellow) — 0
Fire foMTC 1arQe fres: watr wrw fog or foam. "M“"‘"“ of "‘"’ tmia amenic
47 ignition Tempersture: Not pertinent
68 Electrical Hazarc: Data not available
CALL FOR MEDICAL AID. : " 7. CHEMICAL REACTIVITY
oust
lnum :-; wmwwmm
IFINME’YESORC;NSKIN umwn;altmwm?nmmw incompatible with Zinc.
at least 15 mnutes: ayends coon 1 necessary. 73 mmmw
It bresthing has stopped, aruficial resperaton,
lihrumrs&tﬁam.wvrnmm. . 74 Neutrsitzing Agents for Acids snd
Caustice: Not pertinent
_ POISONOUS IF SWALLOWED. 7.5 Polymertzation: Not partinent
Exposure IF 1N EYES OR ON SKIN, fiush with running water for at feast 74 inhiditor of Polymertzation:
———— 15 minutes: hoid eyelids open i necessary. Not pertinent
IF SWAquEDmmquSC‘Ouswnunotmmm
vomaing with Syrup of ipecac. . 7.7 Moiar Ratio (Resctant to
IF SWALLGWED and wictm is UNCCNSCICUS OR HAVING GONVULSICNS -] Producty Osta not aveilable
nottung except keep victm warm. 7.8 Reactivity Groups Oata not avaisble
12 PHYSICAL AND CHEMICAL PROPERTIES
71 ‘mmnircu1m
mdhwwtmmmm-m Sotid '
dangerous if it enters water
Water Ny oca) eaith and widife ctfoals \ 122 wwu:c‘::'.‘me
Pollution Notty ODeratons Gf neardy water imaxes. 123 Boling Point
1,135°F = 813°C = 888°K (sublimes)
124 Preezing Point Not pertinent
N 128 Critical Tempersture:
L RESPONSE TO DISCHARGE 2 UABEL s, WATER POLLUTION 14T7.4°F = 803°C = 10782°K
(Ses ) 2.1 Category: Poison &1 Aquatic Toxicity: Dats not svaiable 128 Citteal Pressurs:
issue waming - pomson. 22 Claesx 6 a2 y: Data not b 5027.4 peia = 342.0 st =
Restrict sccess . 8.3 Biciogical Oxygen Demand (BODE 34.8 MN/m*
Shoukd be removed. . . None 127 Specifiic Gravity:
Chemical and physical trestment. 84 Food Chain Concentration Potertiak: 8727 a1 25°C (soid)
. Biosccumuistad by fresh water and s Uquid Surtsce Tensiorz Not pertinent
marnne aquatic Organsme. 129 Udquid Water intertactsl Tenslor
Not pertnent
1 CHEMICAL DESIGNATIONS . & OBSERVABLE CHARACTERISTICS , 1210 Vapor (Gas) Spectfic Gravity:
31 CG Compatibitty Clasa: Not ksted 41 Physical State (ss shipped): Sold Not pertnent
32 Formule: As 42 Color: Siver-gray 711 mummuvw(o‘-:
33 [MO/UN Designation: 8.1/1558 43 Odor: Data not svaiisble . Not pertinert
34 DOT ID No: 1558 1212 Latent Meat of Yaportzstion:
35 CAS Registry No.: 7440-38-2 . ° Not pertinent —
1213 Mest of Combustiors Not pertinent
1214 Heat of Decompositiorz Not pertnent
1215 MHeat of Solution: Not pertinent
1216 Hest of Polymertzstiore Not pertinent
s ummmm . ) 9. SHIPPING INFORMATION 1225 Heat of Fusion: Dats not avadeble
8.1 Wear sett positive p ] and &1 Qrades of Purity: Crude. 90-05%; 1226 Umiting Value: Deta not avadabie
full protactive clothing. Refined, 99%; Semiconductor, L1 Reid Vapor Pressure: Dsta not avaiabie
82 ’ i by of dust or by Ing R of 29.500% ) ’
wmmnmmmmdmmuw 9.2 Storage Tempersture: Ambient
ummummmmmmmmu 93 inert Atmosphers: Not listad
deleyed. S4 Venting: Not pertinent
63 Trestment of Exposure: Get medical attention sfter any SxposUe to this metal. INHALATION:
MOve Victim o fresh air, If breathing has stopped, give artificial respiration. if breathing i
m”mmmmwwmmmmnmu
mmmmlmwmmmnwmwm
mmm“mmnnm-mmmmm
INduce vomiting with syrup of Decac:
84 Threshold Limit Yalue: 0.2 mg/m®
85 Short Term (nhaixtion Umits: Data not svailsble
S8 Toxicity by ingestiors Dsta not avaiable .
87 Late Toxicity: Humen carcinogen. Causes mutagenic, and offects slong
with damege to the Gasiro: tuct and dege of the liver and kidneys. & FIRE HAZARDS (Continoed)
&8  Vapor (Gas) inttant Dsza not o : 69  Buming Rete: Not pertinent
&9 Liquid or Soid brritant Outa not 610 A Flame Tomper Data not evadabl
810 Odor Threshoit: Data not avasiable : ) 11 Stoichiometric Al to Fuei Ratio: Data not svadable

JANUARY 1¢
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L1217 L. . 12.18 1219 . 1220
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. ‘ e British thermal
Temperature Pounds per cubic Temperature British thermal Temperature A Temperature e
(degeees [5) e fo%et (degeges ) unit per pound-F (degeees [5) unitinch per hour- (degprg?s F Contipoise
. square foot-F '
N N N N
T T T T
P P - P P
€ E E 13
R R R R
T T T T
| i | 1
N N N N
E E E E
N N N N
T T T T
/
12.21 12.22 C 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature - Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit -
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per poung-F
| N N N
N (o] (o] (o}
s T T T
[o]
L P P P
U E E E
B R R R
- L — T T T
E ' | t |
N N N
E E E
N N N
T T T
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BERYLLIUM

BEM

10. HAZARD ASSESSMENT CODE
{See Hazard Assesament Kendbook)
i

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federsl Requistions:
Not Ested
112 NAS Hazard Rsting for Bulk Water
Transportation: Not ksted
113  NFPA Hazerd Classification:
Category Clasaification®

Health Hazard (Blue) ... 4
F ity (Red) 1
R (Yetiow) 0

“Apphas t0 dusl or powder.

Chemical and physical traatment

1S4 44

3 CHEMICAL DESIGNATIONS

CG Competibitity Class: Not listed 4t
Formulz: Be L 42 Color: Wnite
M0/UN Designstion: 6.1/1567 43 Odor: None
DOT ID No.: 1567

CAS Registry No_ 7440-41-7

4 OBSERVABLE CHARACTERISTICS
Physical State (as shipped): Sotd

P
S Common Synonyms Sokid Silver color ) 6 FIRE HAZARDS
\ 4.1 Flash Point Not pertinent
, Si i water, . :23 ::vmmunu:umm
o any other inert ary powaer
. 6.4 Fire Extinguishing Agents Not to be
avo‘%q‘pmm WI::SOUOAND DUST, KEEP PEOPLE AWAY. Used: Water
ol frescirator Aubber overciothing (Including gloves). Special Hazards cf Combustion
Siog dmcharge d possible. s ,..d L
yieids bery
- isolate and remove dischaged matenal. cxide fume, which is toxc i inhaled.
Nouty local heaith and poiiubon ool agencies. &8  Behavior in Fire: Powder may form
o apiosive Mxture with a¥.
. 6.7 Iignition Temperature: Not pertinent
FOTSONOUS GASES MAY BE PRODUCED IN FIRE. 68  Blectrical Hazarc: Not pertinent
Oust cloud may expiode i ignited in an enciosed arsa. 69 Buming Rste: Not pertinent
' w-soowuw ol 610 A Flame T
Extnguish Mucmmm v
Fire 50 NOT USE WATER ON FIRE. Cata not avaiabie
LN 611 Stoichiometric Alr to Fuel Ratic:
Data not avaiable
: \ 6.12 Fiame Temperature: Data not avaiable
R B
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
. ousT '
) POISONOUS IF INHALED OR IF SKiN IS EXPOSED. 7.1 Reactivity With Water: No reacton
It inhated wiil cause coughing or difficult breatrung. 2 y with C: Data
I in eyes, hoid eyeids open and flush with pienty of water. not svailable )
A gmm;‘“wmwm 7.3 Stabiiity Ouring Transport: Stadle
. souD comroen. B 7.4 Neutraitzing Agents for Acids and
L. POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. Not _l
emove contaminated ciothing and shoss. 75 Polymertzation: Not pertinent
EXPOSUI" Flusn aftected areas with pienty of water. 7.8 Inhibitor of Potymerizstion:
IF IN EYES, hoid eyokds open and fush with plenty of water. Not pertnent
N . F SWALLOWEDmv-cunuOONSCIOUS have vichm gnnk water
. and Nave wiCtM NOouCe vorm! 7.7 Molar Ratic (Reactant to
IF SWALLOWEDWWCMGUNCONSC US OR HAVING CONVULSIONS, Productk Data not availabie
00 NOLhIng exCOpt XOSD VICHM warm. 18 R‘mmmﬁmlw'
1
Etfect of low concentrations on aguabc life is unknown,
— Water May be cangerous if it enters water intakes.
Notty jocal hesith and widiite officiats.
Pollution Notty operators of nearby water ntakes.
N \
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
' (See R 21 Category: None &1 Aquatic Toxicity: Oata not available
155U8 warming-potson, waler 22 Clasx: Not pertinent &2 Watertowl Tozicity: Cata not availabie
R ' contaminant 6.3 Biclogicsi Oxygen Demand (BOD:
' Restrict access Cata not avadabie
Shouldt be removed 44 Food Chain Concentration Potentiat

Data not avaisbie

t

5. NEALTH HAZARDS

farst of boryti

weight o33 $hould be considered as
disease. Dust is extremety toxc when mhaled: symptoms

Bu. Mines approved resprator; ciean work ciothes daly: gloves; Y]

te

include cougng, shortness of breath. and acute or chromc fung diseass. Thers is no record of 9.4

iiness from ingestion of berytium. Contact with dust causes conunctival inflarmmabon of eyes

and dermatitis.

Treatment of Exposure: INHALATION: acute dissase may require hospitaiization with
adminestradon of oxygernt chest x<ay should be taken immodiately. EYES: fush with water for &t
isast 15 min, SKIN: flush with water; wash with 30ap and water; &l Cuts, scratches or other

injunes should receive Prompt medical aftention,
Threshoid Limit Value: 0.002 mg/m* .
Short Term inhsistion Limits: 0.025 mg/m?, less than 30 min.
Toxicity by ingestion: Grade 3; oral LDac = 100 mg/kg (mouse)

Late Toxicity: Beryliosis of lungs may occur trom 3 months to 15 years sfter axposure. Chronic
systemic disesses of the liver, spleen, lymph nodes. bone, kidney, snd Other Organs may 8iso

9. SHIPPING INFORMATION
Grades of Purity: Grade AA, 99.96+ %

Grade A, 59.87 + %: Nuciear grace
Storage Temperature: Ambdient N
tnert Atmosphere: No requremaent

¢

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
Sokd

12.2 Molecular Weight: 9.01
123 Boiling Point st 1 ate Not pertinent

' 124 Freezing Point: Not percnent
. 125 Critical Temperatures Not pertnent

128 Critical Pressure: Not pertnent
127 Specific Gravity:
1.85 at 20°C (sowa)
128  LUiquid Surface Tensior: Not pertnent
129  Uquid Water Intertacial Tension:

1210
1211
1212 Latent Hest of Vaportzation:

1213 Heat of Combustion: —28.000 Btu/
- —15,560 cai/g = —652 X 10* J/kg
1214

1218 Hest of Sokution: Not pertment
1216
1225 Hest of Fusion: 260.0 cai/g

Limiting Value: Data not avadadle

12.27 Reid Vepor Pressure: Data not availabie

occr,
88 Vapor (Gas) britant ( Data not
5.9 - Uquid or Solid lrritant Oata not

]

4 JANUARY 19¢
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12.17 C
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

. C 1219
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . British thermal
Temperature Pounds cubic Temperature British thermal Temperature o . Temperature o
(degrees F) foot [SMPSrEUTY | vt par poundF |  (dogrees Py | Unchperiow | (degreesh) | . CemPOSe
N N N N
T . T T T
P P P . P
E E E E
R R R R
T T T T
| | | |
N N N N
E E E E
N N N N
T T T T
’ 12.21 12.22 - 12.23 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
1 N N N
N e} o . (e]
S T T T -
o .
L P P P
u E E E
B R R R
L T T T
E | ! I
N N N
~ E E E
N . N N
T T T




A S i .

- ‘-

11
!
)

y
{

CARBON DISULFIDE

cBB

10. HAZARD ASSESSMENT CODE

{5ee Hazard Assessment Handbook)

11 HAZARO CLASSIFICATIONS

11.1 'Code of Pederal Reguiations:

Flammabie kqud
112 NAS Hazsrd Rating for Bulk Water
Transportation:
Category Rating
Fee . 4
Healtth

- 3
Water Poluton
Human Toxoty ... 1
Aquatc ToXaty .. z
Aesthetic Eftect..._.. 3
Reactvity

113 NFPA Hazard Classification:

Category Classitication
Health Hazard (Biue)....... 2
(Req). 3

R (Yellow) 0

Common Synonyms Watery liqusd Coloriess 1o yelow Rotten egg 0 sweet & FIRE HAZARDS
Carton tisulfide odor
&1 Flash Point: —22°F C.C.
s . B R 42 Flammabie Limits in Alrz 1.3%-50%
Sinks in water. Flammable. imtating vapor i produced. 63 FirekE 10 A : Oy
carbon dioxide. or foam.
6.4 Fre Extinguishing Agents Not to be
Avoa contact unm g and vapor. Keep peocte n-ay. Used: Water may be ineffective on fire.
m 9 9 6.5 Special Mazards of Combustion
Woﬂwmlmwtnwm M'mwmmwmm
g“:: discharge if pOS: wear seit.
upwing and mﬂ \ulov Spray o “knock down' vapor.
Isoiate and remove discharged matenal. &6  Behavior in Fire: Not 9'“""“
Notity tocal heaith and pollubon control agences. 6.7 Ignition Tempersture: 212°F
FLAMMABLE. 68 Electrical Hazard: Contact of the kquid or
Flashback aiong vapor tral may occur ~vapor with the surtace of a lighted electric
Vapormylwtode-llwﬂednmmudnl. fight buth could result in igrebon.
: Wear goggles. seit and rubber 9 6.9 Buming Rate: 2.7 mm/m&
Oe— " (inchuding gloves). b 0 @ 2.7 mm/mn.
Fire Extinguish with dry Chermcal or Carbon GoTde. & Flame Temp
Water and foam may be inetlectve on tra. Data not avaiatie
— Cool exposed containers with water.
{Contruad)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
" VAPOR
Imtating 10 @yes. nose and throat 71 R..ctMIy With Water: No reachon
It inhaled, will cause nausea, vomiting, difficult breathng. of loss of 12 y with C. No
consciousness. reaction
Move to tresh awr. .
It breatring has Slooped, give armficial respTabon. 7.3 Stability During Transport: Stabie
If breathung is cilhcult, give oxygen. 7.4 Meutralizing Agents for Acids and
uouiD Caustics: Not pertinent
Will burn skin and eyes. 7.5 Polymerization: Not pertinent
Exposure Marmiul if swallowed. ‘ 7.6 Inhibitor of Polymerization:
clotung ang shoes. :
Flush aﬂacled areas with plenty ot water. Not pertinent
IF IN EYES, hold eyeixis open ana tush wilh plenty of waler. : 7.7 Moiar Ratio (Reactant to
IF SWALLOWED and wicum 13 CONSCIOUS. have wictim dnnk water . Product): Data not avadadle
or milk and Nave vICUM NGUCE Jomiing. _
IF SWALLCWED ana vicum :3 UNCCNSCICUS OR MAVING 78 Reactivity Group: 38
CONVULSIONS. do nothung except keep victim warm.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Watér May be dangerous i it enters waler intakes.
Nouty local heailn and wichie oftxaals.
Po||ut|°n Nouly operalors of neardy waier muaxes.
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
{See " ) 2.1 Category: Flammabie ugqud 8.1 Aquatic Toxicity:
issue warmng-wgh flammabsdity 22 Cass3 35 ppm/48 hr/mosquito tisn/ TL,/tresn

!

. Resinct access

Evacuaie arsa

33

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

3.1 CG Compatibility Class: Cardon disultide 4.1 Physical Stats (as shipped) Liqud
3.2 Formuia: CS: 4.2 Color: Coloriess .

IMO/UN Designation: 3.1/1131 43 Odor: Fant swestish: disagreeable;
3.4 DOTID No: 1131 ke that of

3.5 CAS Registry No.: 75-150

£t

84

water
Waterfowi Toxicity: Dala not svailabie
Biologics! Oxygen Demand (BODX
Data not avalabie
Food Chain Concentration Potentist
None ’

5.1

54

87

5. HEALTH MAZARDS

nat Onty et Q mask with full lace is
i the vapor 2% Dy volume Or 13 UNKNOWN, SUPPhed-as
of mmmlmmmmumwwm
mmmumlmun Mmsmnuumwmmmsmmmumu
located accordingty. Almost any type of clothang is Y. of small
Quarty ara not harmtul to (abncs, and evaporabon from cloting is quite rapxd. Clothmg should,
however, be removed and the skin washed with water. Goggles shouid be used when theve is
any danger of CS: splashes Or spray. B

Toxicity by ingestion: Grace 2: rat LD:.«
" Late Tozicity: Non-specitic iver ceil damage :n rats: feghes maxdencs of upper rcsaulory crsease

F 9 : ACUTE EXPOSURE: mdd 10 moderate witabon of sk, eyes,
and mucous from hqusd or Cor vapors: garicky breath, nausea.
voreting, Giasrhes (even after vapor . and pany; wosk puise,
paioratons: (abgue, weakness in the legs. unsteady gait. vertigo: mana. hatiucinatons of sght,
hearing, taste, and smefl in aCute, MASSVE VADOr ExDOIUTES. CENIral NETVOUS JeOreIson with
resowntory parslysss; desth May OCCW GUNNG COMA O after 8 COMUISION.

Trestment of Exposure: INHALATION: remove wictm promptly from contaminated area. -

Admenster Oxygen and arthcial respwaton d needed. SKIN CONTACT: wash aftected areas with
copous quantibes of water. INGESTION: mduce vormting and 100w weith Gasine (avage and
saine cathartics.

Threshoid Limit Veiue: 10 ppm
Short Term Inhaistion Limits: 200 pom for 10 menutes, 100 ppm for 30 mnutes and 50 ppm for

60 menutes.
0.1-0.99 g/kg

n humans,

Vapor (Gas) Irritant Characteristics: Vapors Cause moderate -mlbon such thal personnel wiil

The etfect s y.

tna ragh

ICo;amvuedl

. 9

9.2
23

94

9. SHIPPING INFORMATION
i

Grades of Purity: Commercial; lechmcal;
useP

Storage Temperature: Ambient

Inert Atmosphere: Inented

Venting: Pressure-vacuum

124
125
126
127
28
129

1210
121

1212

7213

12.14
12.18
12.18
12.25
1226
2z

PHYSICAL AND CREMICAL PROPERTIES

Phrysicai State at 15°C and 1 atm:
Liqud
Molecular Weight: 76.14
Boiling Point at 1 atm:
1S°F . 463°C = 3195K
Freezing Point:
~168.9°F . —111.6°C + 161.6'K
Criticai Temperature:
S23°F = 273°C 2 546°K
Critcal Pressure: '
1100 psia = 78 atm - 7.7 MN/m?
Specitic Gravity:
1.26 at 20°C {hawa)
Uquid Surface Tensior:
32 oynes/cm .. .032 N/m at 20°C
Uquid Water Interfacial Tension:
48.4 gynes/cm = 0484 N/m st 20°C
Vapor (Gas) Specrfic Gravity: 2.6
Ratio of Specific Mests of Yapor (Gas):
1.292
Latent Meat of Vaponzation:
153 B/ - 85 caw/g -

3.559 X 10> J/xg -
Meat of Combustior: —5814 Btu/id
» =3230 cai/g : —135.2 X 10* J/kg

Hest of Decomposition: Not pertinent
Heat of Sotutiorc Not pertinent

Heat of Polymeraatiorc Not perunent ¢
Hest of Fusion: 11.80 cal/g

Umiting Vaive: Data not avadadble
Reid Vapor Pressure: 10. psa

s.10
a1

[ S}
812

S HEALTH HAZARDS (Continued)
Ulquid or Soiid trritant Characteristics: Causes smarting of the skin and frst-degree burns on

short exposwre and May cause

Odor lhrnho‘c_ 021 ppm
IDLH Vaive: 500 pom

y burns on long

6. FIRE HAZARDS (Continuved)
Stoichiometric Air to Fuel Ratio: Data not avadsabie

Flame Temperature: Dala not avasadie
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- CARBON DISULFIDE

' 1217 - :
SATURATED LIQUID DENSITY

12.18 .
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature . o
(degeeees [5) fo%t (degprees F) per pound-F (degg:es [5) unit-inch per hour- (degrpg [5) Centipoise
. square foot-F
—30 83.719 =110 219 —110 1.030 35 421
—20 83.240 -100 220 —100 1.021 .40 412
—10 82.750 - =80 221 -—90 1.012 45 403
0 82.270 . —80 223 -—80 1.003 S0 .395
10 81.780 —=70 224 —70 994 55 387
20 81.299 —60 225 —60 985 60 379
30 80.809 —50 226 —50 976 65 <Yal
40 80.320 —40 227 —40 967 70 364
50 79.841 -30 228 —30 ' .958 75 357
60 - .79.349 —20 229 —20 .950 80 .351
70 . 78.870 —10 .230 —10 .941 85 344
80 78.379 0 231 0 932 90 338
90 77.900 10 233 10 .923 95 .332
100 77.410 20 234 20 914 100 326
110 76.929 30 235 30 .905 105 321,
40 236 40 .896 110 315
50 237 50 887
N 60 .238 60 .878
70 .239
80 .240
90 241
100 243
110 244

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

British t!:lermal unit

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
1 15 1.595 15 .02383 [+] 110
N 20 1.821 20 02693 20 112
- 8 25 2.074 . 25 .03036 40 113
(o] 30 2.356 30 .03413 60 115
L 35 2.670 35 .03828 80 1186
u 40 3.017 40 .04283 100 .18
B 45 3.402 45 04781 120 119
L 50 3.826 50 05325 140 120
E 55 4.294 55 05918 160 122
' 60 4.808 60 - 08562 180 123
65 5372 65 .07263 200 124
70 5.980 70 .08021 220 125
75 6.665 75 .08842 240 27
80 7.402 80 .09728 260 .128
85 8.204 85 .10680 280 129
90 9.076 20 11710 300 .130
a5 10.020 a5 .12820 320 A3
100 11.050 100 .14000 340 132
105 12.160 105 .15270 360 133
110 13.360 110 .16630 380 .134
115 14.650 115 .18080 400 135
120 16.040 120 .19630 420 .136
125 17.540 125 21280 440 .136
130 19.150 130 23030
135 20.870 135 24800
140 22.720 140 26880




: .CHLORDANE -,

CDN

\

—_

Common Synonyms Liquad Brown

Criordan :
1,2, 4.5. 8. 7. 8, 8-octachioro- '
22347 L
Sinks in water.

-l ..
- \.

4. 7-methanocindens
Tamchior; Octa-kior

AVOID wNT‘C‘I’WIﬂ-‘UOUID KEEP PEOPLE AWAY.

Wear goggies. seif and
~ overciothing (inclucing goves).

Stop discharge i posabie.

Cail fire

Isotate and remove discharged material.

Nouty local health and podubon CONrol 8geNCes.

Not flammabie but solubon
POISONOUS GASES MAY BE PHODUCED IN F!RE
with dry chemicals. foam or Carbon dionide.

a1

(X}

6 FIRE HAZARDS
Flash Point Solustor: 225°F O.C.; 132°F
C.C. Sotid i3 not flammable.
Fammabie Umits in Alr: 0.7%-5%
(kercsens sokution) ’

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Hancbook)
A-X-Y

Fire Extinguishing Agents: Ory
foam, carbon dioxde

Fire Extinguishing Agents Not to be
Usec: Water may be inefiective on
solution fire.

Special Hazards of Combustion
Products: kmtating and loxc hydrogen
chionde and phosgene gases may be
formed when kercsene solution of
compound bums.

Water may be ingftectve on fire.
. Cool #xpo3ed CoManers with water. 6.6  Behavior in Fire: Not pertinent
Lo Fire - 6.7 ignition Temperature: 410°F (kerosene
solvent) -
. 68 Electricsl Hazard: Data not avadable
’ - 6.9 Buming Rate: Noi pertnent

b 4 {Contrued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
LIQUID OR SOLUTION !
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 7.1 Reactivity With Water: No reacbon
Imtanng (o skin and 72 Resctivity with Common Materiats: No

h Remove contarmwnated clothing and shoes. reacbon
Flusn aftected areas with plenty of water.
DO NOT RUB AFFECTED AREAS. 7.3 Stability During Transport Sublo to
l: g‘ EYngngg eyonds open £ "sg'o:sm plenty of water. 160°F
IF SWALL and viebm is CON: have wictm annk water 3

. muk and have " 7.4 Neutraiizing Agents for Acids and
Py — ¥ SWALLOWED and wctm s UNCCNSCIOUS OR HAVING CON- Caustics: Not pertinent
. 1N EXPOSUI’Q VULSIONS, do nothing excepl keep victm warm. 7.5 Polymertzation: Not pertnent
' —— 7.8 Innibitor of Potymerization:

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if it enters water mtakes.
Notty local heaith and wiidiife athcats.

{ |
[

17

78

Not pertinent .
Motar Ratio (Reactant to

Productx Data not availabie
Reactivity Group: Data nol avadabte

1L HAZARD CLASSIFICATIONS

11.1 Code of Federsi Reguistions:
Combustible liquid

112 NAS Hazard Rating for Buik Water
Transportation: Not ksted

11.3 NFPA Hazard Classification:
Not ksted

PO"UﬂOﬂ Notfy operators of neardy waler nuxu'
— L RESPONSE TO DISCHARGE 2 LABEL
(See 21 Category: None
' 15308 WaITINg-POISOn 22 CQiass: Not pertinent
e Restnct sccess

Shouid be removed
Chermcal and physical treatment

3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

3.1 CG Compatidility Clasa: Not isted 41 Physical State (a3 shippedk Liquid
" 12 Formuix: CiuHaCln 42 Color: Brown
' ‘ 13 IMO/UN Designation: 6.1/2762 43 Odor: Penetrating: aromabc: skQhlly
3.4 DOT ID No: 2762 pungent. ke chionne
1S CAS Registry No.: 57-74-9

et

e

& WATER POLLUTION

Aquatic Toxicity:
0.5 pom/96 Iw/goidtish/TL,, /tresh
water ‘
Watertowi Taxicity: LDse = 1.200 mg/kg
Blological Oxygen Demand (BODYX
Oata not avadable
Food Chain Concentration Potentiat:
High

S.  HEALTH HAZARDS

) for sprays, logs. or dust: QOggIes: rubber gloves.
ity -.tocynmnmlngoslmm
nausea, 3.

i

2 y ng E
mmunammmnoﬂmummm
Garrhea. and some local imtation of 1he gastromtestnal tract

Trestment of Exposure: INHALATION: aominster oxgen and Grve fud therapy, do not grve
epmnephnne, since 1 Mmay nduce onforce rest, EYES: fsh wath
water tor at least 15 min SKIN: wash Off skun with adequate quaniilies of 3020 and water; do
NOT scrub. INGESTION: induce vormitng and oliow wath gasinc lavage and adminsaton of
saiine catharhcs: ether and barbiturates May de used 1o control Convuisions: oxygen and fud
Shers0y are aiso recommended: do NOT grve epnephnne. SINCe O $PECISC anbdotes are
known, symptomanc therapy must be accompansed by compiete rest.

54 Threshold Limit Value: 0.5 mg/m?

S5 Short Term inhalation Limits: 2 mg/m? tor 30 min

$.8 Toxicity by ingestiors Grade 3: oral LDse + 283 mg/kg (ral)

57

58

£

\
Y

Late Y lovar Q wmwamwz
Oata not
Oata not

Yapor (Gu) rritant

o
i
i
i
§

S11 IDLM Valoe: 500 mg/m?

A

E 8

9. SHIPPING INFORMATION

Grades of Purity: Technical. A varniety of
dusts. powders, and solubons in
2-80%

12.  PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C and 1 atm:

Liqud
122 Molecular Weight 4C98
123 Boiking Point at 1 atm: Decomposes
12.4  Freezing Point Not perbnent
125 Critica! Temperature: Not pertnent
12.8  Critical Pressure: Not pertinent
127  Specific Gravity:
1.6 at 25°C (lqud)
128 Uiguid Surface Tenmon:
(est) 25 dynes/cm = 0.025 N/m at
20C .
12.9  Uquid Water Interfaciai Tension:

{est.) SO dynes/cm : 0.05 N/m at 20°C

12.10 Vapor (Gas) Specific Gravity:
Not parnnent

12,11 Ratio of Specific Heats of Vapor (Gas):
Not pertinent

12.12 Latent Heat of Veporzation:
Not pertnent

12.13 Heat of Combustiorc (est) —4.000 Blu/ld

£ =2.200 cal/g » —93 X 10* J/hg
12.14 Hest of Decompasition: Noi peranent
1215 Heat of Solution: Not pertnent
12.16 Heat of Polymerizatiorc Not pertnent
1225 Meat of Fusion: Cata not avaiable
1226 Limiting Value: Data not avasanle
1227 Reid Vapor ?nuun: Cata not avadable

are shipped. *Properties reter to undruled,
92 Storsge Temperature: Ambient techmical-grace chiordane.
93 Inert Atmosphere: No requwement
9.4 Venting: Open (fame arrester)
& FIRE HAZARDS (Continued)
6.10 A Flame T Oatas not

611 Stoichiometric Alr to Fuel Ratio: Data not avasable

812 Fame T

Data not avar

JANUARY 1%¢
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~ 1217 T
SATURATED LIQUID DENSITY

o ) 12.18
LIQUID HEAT CAPACITY

12.20
LIQUID viscosITY

) 12.19
LIQUID THERMAL CONDUCTIVITY

| ~ British thermal unit British thermal .
Temperature . Pounds per cubic Temperature . und-F Temperature unit-inch per hour- Temperature Centipoise
(degrees F) foot (estimate) - (degrees F) p(ee's%?nate) (degrees F) sq(t;.:g:nfaotgt)-f: (degrees F) (estimata)
52 100.400 60 .300 60 1.209- 130 58.980
54 100.400 81 300 61 1.209 140 51.140
56 100.299 82 .300 62 1.209 ' 150 44.560
58 100.200 63 .300 63 1.209 160 38.990
60 " 100.200 64 300 64 1.209 170 34.270
62 100.099 85 300 65 1.209 180 -30.240
64 100.000 66 300 66 1.209 190 26.780
66 99.940 67 .300 67 1.209 200 23.810
68 99.879 68 300 68 -1.209 210 21.240
70 99.809 69 300 69 1.209 220 18.020
72 98.740 70 .300 70 1.209 - 230 17.080
74 89.669 71 300 7 1.209 240 . 15.390
76 99.589 72 300 72 1.209 250 13.800
.78 99.530 73 .300 . 73 , 1.209 260 12.590
- 80 99.459 74 .300 74 1.209 - 270 11.440
82 | 99.389 75 .300 75 1.209 280 10.420
84 89.320 76 300 76 1.209 290 9.516
86 99.250 77 .300 a4 1.209 300 8.710
1
- 1221 1222 ' 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
. Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal ur
(degrees F) pounds of water (degrees F) : _inch (degrees F) . foot (degrees F) per pound-F
t 215- 000 215 .00001 N
N 220 .000 220 00001 [o]
S 225 000 225 .00002 T
(o] 230 .000 230 .00002
L 235. 001 235 00003 P
u 240 .001 240 .00005 E
8 245 .001 245 .00007 R.
L 250 002 250 .00009 -T
E 255 .002 255 .00012 I
260 .003 260 .00017 N
265 004 265 .00023 E
270 .006 270 .00031 N
275 .008 275 00042 T
280 01 280 00056
285 01§ 285 00074
290 019 290 .00099
295 .026 295 00131
300 035 300 00174
305 .046 305 00228
310 060 310 .00300
315 079 315 00391
320 .104 320 00510
325 .136 325 00662
330 Rhed 330 .00856
335 230 a3s 01104 -
340 297 340 01418
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1,1-DICHLOROETHANE

DCH

o o STrom Oy K c Crécrolom ke & FIRE HAZARDS 10 HAZARD ASSESSMENT CODE
B e , &1 Fash Point ST°F OC. = 22F CC (See Mazard Assesament Handbook)
Chionnatsd hydrochioric . | 3 R 62 Flammable Limits in Alr: 5.6% t0 11.4% A-P-Q-R-S
other Sinks and mixes with water. €3 Fire Extinguishing Agenta: Alcohol foam, i
water, foam, COx, dry chernical, carbon
tetrachionide
Wear goggie. set . 9 #na rubber 9 4 Fre A Not to be
S ST Tpoaseon Xewo pace e m i 1L HAZARD CLASSIFICATIONS
mw“mm &5  Spectal Hazards of Combustion . AR “;:l:ﬂim
e and remove discharged materisl. When )
Notty local health and potiution control sgencies. mmm:nmhomnm . 11.2 NAS Mazard Rating for Sulk Water
86 Behavior in Firs: Explosion hazard Transportation: Not Ested
&7  Ignition Tempersture: 856°F 113 NFPA Mazard Classificstion:
POISONOUS GAS MAY BE'PRODUCED IN FIRE OR WHEN HEATED. 63 Electricat Hazard: Data not available Category  Classification
Contamners may exploce in 69 Buming Rate: Data not available - " Health Hazard (Bhe) o 2
Wear goggles and 610 A Flame {Red). 3
S— wmmmx«mm uu'yw (Yetiow) 0
Fire Water may be nefiective on fire. Data not avaiable i
6.11 Stoichiometric Alr to Fuel Ratio:
- Dats not aveilable
. 612 Flame Temp. Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
"Ug.U.l‘?om may cause vomitng and taintness. 7.1 Reactivity With Water: No reaction
imtating to skin and eyes. 72 with C Cata
Fmg;g”m:m 'm;‘:\wu:l ;:;r-m olenty of water. ) not avaiable
{F SWALLOWED ang vicom 23 CONSCIOUS heve wowrn Gk water or mak . 73 Staviiity During Transport: Cata not
and induce vomiing. avaiadle
7.4 Neutrsiizing Agents for Ackds and
Caustics: Data not available
Exposure s Data not avai
78 InNHto' of Polymerization: lable
Qata not available
7.7 Molar Ratio (Resctant to
Product): Data not availgble
78 Reactivity Group: 36
12. PHYSICAL AND CHEMICAL PROPERTIES
- 12.1  Physical State at 15°C and 1 atm:
D-nq;oua [7-3 m:cnlitc in m?'n' m:m . Uquid
Water i wadate officias, 122 Molecuiar Weight: 98.97
Pouuuon Nouty operators of neartyy water imtakes. 123 Boiling Point at 1 atm
135.14°F = $§7.3°C = 330.5'X
124 Freezing Point
=143.37°F = —IT.4°C = 175.75°K
L RESPONSE TO DISCHARGE 2 LABEL . & WATER POLLUTION 125 Criticsl Tempersture:
(Bee 2.1 Category: None &1 Aqustic Toxicity: . SO2TF = 261.5°C = 534.65°K
Issue waming-righ flammability. 22 Class: Not pertnent T\.. (Manne pinperch) 250 to 275 mg/l 128 Critical Pressure:
Restnct sccess. 24-hour T, Brine shnmp: 320 mg/! 734.8 psia = 50 atm = 5.0685 MN/m?
Chermcal and physical reatment. 24-howr TL, Pinperch: 180 mg/t 127  Specific Gravity:
82 Waterfowt Toxicity: Oata not avedable 1.174 a1 20°C
8.3 Biological Oxygen Demand (BODX 128 Liguid Surface Tenson:
Percent, 0.05 g/g for 10 days Percent. : 24.75 dynes/cm = 0.02475 N/m at
0.002 g/g lor 5 days ‘ 20°C .
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentist 129 Uquid Water Intertacal Tension:
31 co Class: Halog: i 41 Physical State (ss shippedk Oata not avaiabie Osts not avaiabie
fydrocasbon Oty liquid 1210 Vapor (Gas) Specific Gravity: 3.42
32 Formuix CiH.Cl: 42 Coior: Coioriess 12.11 Ratio of Specific Heats of Vepor (Gask
23 IMO/UN Designatior: Not-Ested 43 Odor: Chiorotorm 1.136 at 20°C {68°F)
2.4 OOT ID No.: 2382 1212 Latent Hest of Vaporaation:
3.5 CAS Registry No: 75343 131.6 Bw/b = Tl cal/g =
3.06 X 10* J/kg
1213 Hest of Combustion: —4.774 Br/R =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —2.652 cal/g = —111 X 10° J/kg
12.14 Heat of Oata not
51 n areas.of poor or high 2 9.1 Grades of Purtty: Data not aveilable 12.15 Meat of Sokution: Data not avaable
seit. with full tace mask should be worm.’ Chemical workers 92 Storage Temperature: Cool 1216 Hest of y Cata not
mmmmmmmum 9.3 inert Data not 1225 Hest of Fusion: Cata not avasabie
52 3y INHALATION: Imtaton ot y vact. > . 9.4 Venting: Data not avaiabie 1228 Umiting Vaiue: Data not avasdatie
WMMwmmsvesmmmmwwu 1227 Reid Vapor Pressurs 7.35 pua
conunctiva. SKIN: imiation- Proionged Of repeatsd skin CONtact Can Producs & skgnt dum. .
INGESTION: Ingosts - o andling is not o be & problem.
g of could CaUSS NEUSEs, VOMItng, (RININESS, (rOWSNess,
cyanosis, snd Grculatory faikure.
53 Trestment of Exposury: Call 8 doctor. INHALATION: Rmmmmuw
warm and quiet. If breathing has stopped. grve srtificial respiration. Admenister oxygen. EYES:
memunwamwnmmms«m Osiute with large
of water. clothing. INGESTION: Attempi 10 empty Stomach
dikste by administorng Muids (tap water, SORDY waler, Sait watsr. or k).
Threshold Uimit Valus: 200 ppm.
NOTES

Toxicity by ingestion: Grede 2. LDse = 0.5 10 5 g/kg {rat).

54
55 Short Term tnhaistion Limits: 250 pom.
s
L &4

Late Toxicity: Clwonic €xposure mey Cause iver damage and Animal
has shown this compound 10 be sightly emBryo-iaxic and 10 retard fatal cevelopment

88 Vapor (Gas) irritant Charsctertstics: VEpOrs CEUSS 3 siight smarting of the eyes or respwatory
system # prasent in high concentrations. The eftect is temporary.

S8 Liquid or Solid brritant Charscteristics: Mémmum hazard. If spiied on clothing and alowed o
reman, May Cause SMartng and readenng of skin.

810 Odor Threshokt: Data not avasiabie

5.11 (DLH Value: 4,000 pprm
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DCH . DICHLOROETHANE
12.17 - 12.18 9219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
s - British thermal '
Temperature Pounds cubic Temperature British thermal Temperature P Temperature S
(degroes F) Toot (dogress F) | unit por poundF | - (degrecs P) | UMinchperhour- | (ol Centipaise
35 75.198 D 35 .804 35 817
40 74.929 A 40 1799 -40 595
45 74.660 T . 45 795 45 574 .
50 74.389 A 50 791 S0 555
55 74120 55 .786 55 537
60 73.851 N 60 782 60 .520
65 73.580 (o} 65 778 65 504
70 73.311 T .70 773 70 .489
75 73.042 75 .769 75 475
80 72771 A 80 .765 80 .462
85 72.502 v . 85 .760 85 449
A 20 - .756 90 437
| 95 752 95 426
L -100 747 100 415
A 105 743 105 .405
B 110 739 110 .395
L 115 .386
E . 120 377
|
12.21 , 12.22 1223 12.24
SOLUBILITY, IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch - (degrees F) foot (degrees F) per pound-F
68 .500 —=70 —1.334 —100 07407 D
-—60 -—1.944 —80 .05000 A
—50 —.555 —60 02594 T
—40 835 —40 .00187 A
-30 225 —20 02218
-—20 386 [} 04626 - N
-—10 996 20 07032 (o]
0 1.607 - 40 .09439 T
10 2217 60 .11845 ’
20 - 2.827 80 14252 A
30 3.438 100 .16658 v
40 4.048 120 19065 A
50 4.658 140 21471 |
60 5.269 160 23878 L
70 5.879 A
80 6.489 8
” ! 90. 7.100 L
100 7.710 E
110 8.321
120 8.931
130 9.541
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1,2-DICHLOROETHYLENE

DEL

10. HAZARD ASSESSMENT CODE
(See Hzxard Assessment Handbook)
S A-X-Y

1. HAZARD CLASSIFICATIONS
1.1 Code of Federsl Reguistions:

11.2 NAS Hazerd Rating for Bulk Water
Transportation: Not listed
11.3 NFPA Mazard Classificatiore
. Category Classification
Health Hazard (Blu#)e———— 2
(Red) 3
R ity (Yellow) 2

Common Synonyms Liquid Colortess Sweet piessant odor & FIRE HRAZARDS
sym-dichioroethyiene &%  Fash Point I7F CC
Olotorm : €2 Fiammable Lmits in Alr: 9.7%-128%
is-1, > Sinks in water. Flammabie, smtating vapor is produced. !
T e - > €3 Firs Extinguishing Agents: Ory chemical,
foarn, carbon dicade
€4 Fire Extinguishing Agents Not to be
Wear goggies ana sedt ing Used: Water may be ineftecthe.
Stt off xgreon Cail fire department. ' 65  Spectal Hazards of Combustion
cischarge d possible. Keep people away. P and
tsolate and remove matenal, e -
Notty local heaith and Polsbon CONTol Sgencies. chionde furmes may form in fires.
6.8 Behavior in Fire: Vapor is hesvier than ar
snd may travel a considernble distance o
a source of ignition and flash beck.
FLAMMABLE. o
POISONOUS GASES MAY BE PRODUCED IN FIRE. &7  igniton Temperature: 860°F
vapor may oocur.
e—— Vapor may explode d igreted in an enciosed area. :o &mmzatnmm
with dry chemicais, foam or carbon dicwade. N
Fire Water may be ineftective on fire. Oata not available
— Cool exposed contmners with water.
{Continued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
l"".“’°“ it ) g, or 7.1 Reactivity With Water: No reaction
ditficuit breathang. 12 y with C. No
Mave wctm 1o fresh ar. _feacton -
It breathung has stopped. give artficial sespwation. 7.3 Stability During Transport Sisble
i breathing i3 Gifhcull, gve axygen. 7.4 Neutratizing Agents for Acida and
Heid f swaiowed. Caustica: Not pertinent
. 7.5 Polymerization: Will not occur under
Exposure 1F s:A"L‘l:EwEDwmmuCONSClOUS, Rave victim annk water 3 ihons of ahe The
reaction is not igorous.
7.8 inhiditor of Polymerization: None used
7.7 Molar Ratio (Reactant to
Product) Cata not avaiable
18 Rucuvlfymouumtlvau'm
Eﬂ-cio'b-wnnﬁommmwlhi.sm
Water May be dangerous ¢ it enters water mkes. X
Notty iocal health and wiidiite officials.
Pollution Neotity operators of neardy water ntakes.
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See " 21 Category: Flammable hquid 8.1 Aquatic Toxicity: Dats not avaiable
issue waming-high fammability 22 Cass:d 82 Waterfowt Toxicity: Data not avasable
Restnct access 8.3 Slological Oxygen Demand (BOOX:
Evacuate wrea Data not svadabie

Shouid be removed
Chemical and physicat reatment

geeee

3 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS

CG Compatibility Class: Not kstad 4.1 Pnysical State (83 shipped): Liqud
Formuia: CICH = CHO 42 Color: Colortess

IMO/UN Designation: 3.2/1150 4.3 Odor: Etheresi. sightty acnd. pleasant,
DOT ID No.: 1150 : chiorotorm-ike

CAS Registry No.: 540-58-0

Food Chain Concentration Potentisk
None

t

B S, HEALTH HAZAROS i
Personal Protective Equipment: Rubber gioves; satety QogQies: &ir supDly mask or sei.
contanod breathing 2poaatus.
y F [ 4 50N CRUSES NBUSEX, VOMEtNngG, Weakness, tremor,
SOIGRSING CTAMES, central Nervous depreamon. Contact with §quid Causes mmtation of eyes and
{on protong skin. InQe3tion causes sight 30N t0 GeeD
Tmnuwm&unoftmmnmwdwmbmm
oxygen: i victm is not breathing, give ertificial o or Y sth- it gve
oxygen when ing s call a physi EYES: flush with water for &t least 15 min,
SKIN: wash well with s0ap and water. INGESTION: give gastne lavage and cathartcs.
Theeshoid Umit Yeluw: 200 pom . K
Short Term inhaistion Limits: Oata not avaisble
Toxicity by ingestion: Grade 2: oral LDse = 770 mg/kg (raf)
Lats Toxieity: Produces iver and kidney injry in expenmenta) snimals
Oata not
Oata not

b A

9. SHIPPING INFORMATION

. Grades of Purity: Commercial

Storsge Temperature: Ambient
inert Atmosphere: No requrement
Venting: Pressure-vacuum

12.  PHYSICAL AND CHEMICAL PROPERTIES

121  Physical State at 15°C and 1 atm:
122  Moileculsr Weight: 87.0
123 Boliing Point st 1 atrc
Gx 140°F = 80°C = X33°X
gany: 118°F = 48°C = 321°K
124  Freazing Point
G «=114°F = —81°C = 192°K

1.27 at 25°C (boued)
128 Uquid Surface Tensionrc
24 dynes/cm = 0.024 N/m at 20°C
129  Liquid Water Intertecial Tensiorc
(ss2)
30 gynes/cm = 0.030 N/m at 20°C
12.10 Vapor (Gas) Specific Gravity: 1.04 ,
12.11 Ratio of Specific Hests of Yapor (Gask
1.1488
12.12 Latent Heat of Vaporization:
130 B/ = 72 cal/g = -
3.0 X 10* J/kg .
1213 Hest of Combustionr —4.3472 Btu/ib =
~2.692.9 cal/g = —11267 X 10* J/kg
12.14 Mest of Decomposition: Not pertnent
12.15 Mest of Sokstion: Not peronent
12.16 Hest of Polymerizatiore Not pertnent
1225 Hest of Fusion: Dats not avadadie’
1228 Umiting Vatue: Data not svailabie
1227 Reid Vapor Pressure: Data not avadable

& FIRE HAZARDS (Continued)

411 Stoichiometric Al to Fuel Ratio: Data not available
612 FRame Temp

Oata not
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1,2-DICHLOROETHYLENE

12.17 )
~ SATURATED LIQUID DENSITY

-~ 12.18
UIQUID HEAT CAPACITY

: 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

: . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature g . Temperature ;.
(degrees F) foot (degrees F) per pound-F (dogrees F) | Uriinch fer hour- | (degrees F) Centipoise
35 81.020 35 193 85 907 40 - 478 -
40 80.820 40 196 70 894 50 454
45 80.610 - 45" .198 75 .8g2 60 432
50 80.400 - 50 200 80 869 70 411
55 80.190 55 202 8s 857 80 393
- 60 79.980 60 204 80 844 90 376
65 79.780 85 207 95 832 100 .360
70 79.570 70 209 100 819 110 345
75 79.360 75 211 105 807 120 331
80 79.150 80 213 110 794 130 319
85 78.940 85 216 115 782 140 307
90 78.740 90 218 120 .769 150 296
95 78.530 95 220 125 57 160 286
100 78.320 100 222 - 130 744 170 276
105 78.110 105 224 ' '180 267
110 77.900 110 227 190 - 259
115 77.690 115 229 200 251
120 77.480 120 231 210 244
125 77.280 125 233
130 77.070 130 236
135 76.860 135 238 P
140 76.850 140 240
© 1221 1222 1223 12.24
~ SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature | Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degress ) inch (degrees F) foot (degrees F) - per pound-F
€8 .830 55 3.009 55 05284 - 0 150
80 3.398 60 .05906 20 - .153
85 3.824 65 06587 40 .156
70 4.297 70 107330 60 159
75 4817 75 08141 80 162
80 5.389 80 .09023 100 .165
85 6.016 85 09980 120 167
90 6.702 : 0] 11020 140 170
85 7.453 95 12140 160 173
100 8.272 - 100 .13360 180 176
105 ' 9.164 105 .146860. - ' 200 179
110 10.130 110 .16070 220 .182
115 11,190 115" 17590 240 -.185
120 12.330 120 18220 260 .188
125 13.560 125 20960 280 A9
130 14.900 130 22830 300 194
135 16.340 135 24820 320 197
140 17.890 140 26960 340 200
360 203
- 380 205
400 208
420 211
4.40 214 .




p-DICHLOROBENZENE

DBP

\

Whits 10 Clear

6 FIRE HAZARDS

Fash Point: 165°F O.C; 150°F C.C.
Rammabile Limits v Alr

10. HAZARD ASSESSMENT COOE
(See Hazard Assesament Handbook)
- il

cccoer
|
!
£
i

1L HAZARD CLASSIFICATIONS

11.1  Code of Federsl Reguistions:
ORM-A

112 MAS Mazard Rating for Butk Water
Transportatiors Not ksted

11.3 NFPA Mazard Classification:

. Classification

Heaith Mazard (Blue).
F (Rec).
R (Yetiow)

onNn

firea.
POISONOUS GASES ARE PROOUCED IN FIRE. 64  Behavior in Fre: Not partinent
Wear and st . h 67 ignition T Data not
Extnguesh with weter, dry chermical, foam, of Carbon dioxids. 6.8 Blectrical Haxart: Not pertinent
FII’Q Coot exposed COMAINSrs with water. , 69 Buming Rete: 1.3 mm/min. (approx)
610 Flame o
Data not available
Continsed)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
soup - - 7.1 Reactivity With Water: No reacton
Inmm;amm!qn B 12 A y with No
nmmmaom?m reaction .
Flush stfected aess wih pienty of water, 7.3 Stadbility During Trensport Stabdle
I€ IN EYES, hoid s open and flush with plenty of water. .
IF SWALLOWED and victm 3 CONSCIOUS, have wcom annk water 74 Neutralzing Agents for Acids and
or maik.’ : Caustics: Not pertinent
. 7.5 Polymertzatiore Not pertinent
Exposure 75 inhibitor of Polymertzation:
Not pertinemt
7.7 WMolsr Ratio (Reactant to
. Productk: Data not avaidable
7.8 Reactivity Group: 38
J
" HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
. Fouling 10 shorekne.
Water May be dangerous i it enters water inakes.
Notify iocal health and widide officials.
Pollution Notty operstors of neardy water ertakies.
L RESPONSE TO DISCHARGE 2 WUBEL 8. WATER POLLUTION
(See 21 Catsgory: None &1 Aquatic Toxicity:
Issue wamning-water contaminant 22 Class: Not pertinent S0 ppm/ */ fish/lethal/ frash water
Should be removed 880 mg/1/48 te/rainbow

Chemical and physical trestment

3 CHEMICAL DESIGNATIONS

4 OBSERVABLE CHARACTERISTICS

trout/TL.,/fresh water
*No time interval specified
Waterfow! Tozicity: Data not svailabdle
Biological Oxygen Demand (BOO)x
Data not avadable
&4 Food Chain Concentration Potentiat:
Data not avaiable

e

at Ca ity Class: o 4.9 Physical State (as shippedk Said
hydrocarbon 42 Color: White

32 Formute: p-CeHeCls 43 Odor: Aromatc

23 IMO/UN Designation: 9.0/1582

3.4 DOT ID Mo 1592

3.5 CAS Registry No: 106487

.S HEALTH HAZARDS 4 SHIPPING INFORMATION

5t Full tace mask fitted wrth organic vapor canisiar for 9.1 Grades of Purity: Sokd: 5 grades,
concentrabons over 75 ppm: clean ing. oye chermcal puntty close to 100% Liquat

2 ’ INMALATION: imtaton of upper respiratory tract. over- 1-2% orthodichiorobenzena. .
XposUre May Cause depresnon and injury to iver and kidney. EYE CONTACT: pan ardd meid 9.2 Storsge T Data not
mtation. 3 inert Data not

83 Trestment of Exposure: INHALATION: if any il effects deveiop. remove pabent to fresh ar and 84 Venting: Cata not available -

Qet medical attention. i bresthing stops. give artificial respwaton. EYES: flush with plenty of

water and Qet medical attention i il effects develop. SKIN AND INGESTION: no protiem kkely.

Threshold Umit Value: 7S ppm

4

85 Short Term inhaistion Umits: 50 ppm for 60 min.
88 Toxicity by ingestion: Grade 2 LDse = 0.5 to 5 g/kg
(4]
58

Late Toxicity: Oata not avasable

Yapor (Gas) irritant Charscteristica Vapors Cause moderste aritation such st personnel will

find high The effect is

4

y.
Ucuid or Solid irritant Characteristics: Minimum hazard. it apiied on clothing and allowed to

rernain, may cause smartng end reddening of the skin.

810 Odor Thresholkd: 15-30 ppm
.11 IDLM Velue: 1,000 ppm

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Phyaicas State st 15°C and 1 atm:
. Sokid :
122 Molecutar Weight: 147.01
123 Boling Point st 1 stm:
48.6°F = 174.2°C = 447.4°K

128 Critical Temperature: Not perbnent
126 Critical Pressure: Not pertnent

'12.7 Specific Gravity:

1.458 3t 20°C (sond)
128  Uquid Surface Tensiorn: Not pertinent
129 Uquid Wster intertacial Tension:

1210 Vapor (Gas) Specific Gravity:
Not pertinent .

1211 Ratio of Specific Heats of Vapor (Gas)x
Not pertinent

1212 Lstent Hest of Vaportzations

1213 Heat of Combustion: Not pertineq],
1294 mammm
1215 Heat of Solstion: Not perbnent

1216 Mest of Polymeration: Not pertnent
1225 Heat of Fusione 29.07 cal/g

1228 Limiting Value: Cata not avaisdie

1227 Reid Vapor Pressurs: Data not svaiable

i & FIRE NAZARDS (Continoed)
811 Stoichiometic Al to Fuel Ratio: Data not svadsble

612 Flame T Data not
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p-DICHLOROBENZENE

: 1217 -
SATURATED LIQUID DENSITY

- 12.18
LIQUID HEAT CAPACITY

12.19 ’
LIQUID THERMAL CONDUCTIVITY

12.20
UQUID VISCOSITY

. : : British thermal unit-
Temperature Pounds cubic Temperature British thermal Temperature © Tem ture o
(degrees F) oot (dogroes 1) unit per pound-F (degrees F) inch per hour- (degrees F) Centipoise
X square foot-F
N N 136" 757 N
o -0 138 .756 o]
T. T 140 755 T
. 142 N 754
P P 144 753 P
E E- 148 752 E
R R 148 751 R
T T 150 750 T
I I 152 749 l.
N N 154 . .748 N
E E 156 747 E
N N 158 746 N
T T - 160 .745 T
162 744
164 743 '
166 742
168 741
170 739
172 .738
174 737
176 736
178 735
180 7347
182 .733
184 732
186 731
12.21 1222 ) 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
77.02 .008 N N N
(o] o (o}
T T T
P P P
E E E
R R R
T T T
1 1 |
N N N
E E £
N N N
T T T
Q
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. DIELDRIN

DED

HECO
ondo.exo-1.2.3.4.10,10-
Hexachioro-8.7-expaxy-1,
:.?&7.&%&
4:5.8-methanonaph-

Comumon Synomyms

Sinks in walsr.

Mid chemical ador

AVOID CONTACT WITH SOUD AND OUST. KEEP PEOPLE AWAY.
Wew dust and ndber

Qoggles.
Siop cacharge ¢ possibie.

isolate and remove discharged malerial.

Notdy iocal hea/th end Polluton CONtrol SgENCies.

c ceee

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
ORM-A

112 NAS Hazard Rating for Bulk Water
Transportation: Not ksisd

S.10 Odor Threshoid: 0.041 ppm

&1

1 DLH Value: 450 mg/m?

68 Electrical Hazard: Not pertinent Ly .
Not 6.9 Buming Rate: Not pertinent . mww’m~
POISONOUS GASES MAY BE PRODUCED WHEN HEATED. at0 Flame Temp Fsied
. Data not avadabie
611 Stoichiometric Alr to Fuel Retio:
Cata not svaiable
Fire 412 Rame T Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
OuUST
POISONOUS IF INHALED OR IF SKIN [S EXPOSED. 7.1 Reectivity With Water: No reaction
i inhaled wll cause loss of 72 with C Oata
I:nmmmwmww-mmwdnw not avasiable
If tregtheng fias StopOed. gve artficial respravon. 7.3 Stabiiity During Transport: Stable
"s::x.nm‘ gve oxygen. 7.4 Neutralizing Agents for Ackts and
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. Caustice: Not pertinent
Lt} wil cause , nausea, ing. or loss of 7.8 Polymertzation: Not pertinent
Exposure consaousness. 7.8 Inhibitor of Polymertzation:
) Flush atfectea sreas with plenty of water.
IF IN EYES. hoid eyeics open and flush with pienty of water. 7.7 Motar Ratio (Reactant to
F SWALLOWEDwmmuCONSCIOUS Rave wicm dnnk water of mMuk . Product): Data not available
wiCtm nauce vormiting.
F swm.uowso and wicom 3 UNCONSCIOUS OR MAVING CONVULSICNS. 7.8 Reactivity Group: Daia not avaiable
©0 NOthING exCePt KOO vaChm warm. .
12. PHYSICAL AND CHEMICAL PROPERTIES
12.1 Physical State at 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Solid
Water :uvw:um;':mm 122 Moleculsr Weight 350.93
Pollution Nogly operstors of nearby water iaxes. 123 Boiling Point &t 1 stm: Not pertnent
(decomposes)
124 Freezing Point
) 349°F = 176°C = 449°K
L RESPONSE TO DISCHARGE 2 LABEL $.  WATER POLLUTION 125  Critical Temperature: Not pertnent
(See 2.1 Category: None 8.1 Aquatic Yoxicity: 128  Critical Pressure: Not pertnent
IS3US WaMING-waler contaminant 22 Class: Not pertnent ooonwusemwm./m 127  Specific Gravity:
Restnct access 1.75 at 20°C (sond)
Should be removed mmvoe.mwunnum 128 LUquid Surtace Tensiors Not pertinent
Chemical and phyysical treatment . water 129  Liguid Water intertactal Tenslon:
0.050 ppm/$S tw/mullet/ 100% kill/sant Not perbnent
water 12.10 Vapor {Gas) Specific Gravity:
' 0.025-.050 ppm/48 he/brawn ' Not pertinent
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS shrimp/TLL/ salt water ) 1211 Ratio of Specific Heats of Vapor (Gask:
3.1 CO Compatidliity Class: Not isted 4.1 Physical State (as shippedk Sokd 82 Wsterfowl Toxicity: LDso 381.0 mg/kg Not perunent }
32 Formuis: Ci1HeClsO 42 Color: Buff to ight brown. 83 Siological Oxygen Demand (BOOx 1212 Latent Hest of Vaporzation:
33 IMO/UN Oesignstion: Not ksted 4.3 Odor: Mild chemical Data not avadable Not pertnent
34 DOT ID No: 2781 . 8.4 Food Chain Concentration Potentiak: 1213 Heat of C. sstiorc Data not h
3.5 CAS Registry No.: 60-57-1 MHigh - 12.14 Heat of Decompositions Not pertnent
12.18 Heet of Solution: Not peronent
12.18 Hest of Polymertzatiorz Not perbnent
1225 Mest of Fusion: Cata not avaladie
5. HEALTH HAZARDS 9 SHIPPING INFORMATION 1226 Limiting Vaie: Oata not svalable
1227 Reid Vapor Pressure: Data not avaisbie:
£1 [ U. S. Bu Mines 2pproved resprator; clean rubber gloves %1 Grades of Purity: Technical, 85 + %
mulmM HEOQD: 18% emuisifiable concentrates
2 L ] Q or skin Contact causes uTitabity, in petroleum hyarocarbons, which are
mwammmmm ainting. tremors. Contact with eyes combustible.
Causes Imtaton. 22 A
53 Trestment of Exposure: INHALATION: move ta fresh air; give oxygen and artificial respiration as 9.3 Inert Atmosphere: No requirement
required. INGESTION: induce vomiting and get medical attenson. EYES: flush with pienty of %4 Venting: Open (flame arester) (for tiquid
water, got mecical attenvon. SKIN: m-mmaluwA torm)
&4 Threshoid Limit Value: 0.25 mg/m?
£5 Short Term inhalstion Umits: 1 mg/m3 tor 30 min,
88 Toxicity by ingestion: Graoe 4; oral LD = 48 mg/kg (rat), 85 mg/kg (dog)
57 iate Toxicity: Banned by EPA in October 1974 because of slleged m-mnuwnw
heaith™ 23 a potentisl carcinogen in man.
- 58 Vapor (Gas) kritant Oata not avail
9  Liquid or Solid keritant Cherscteristics: WMHWondmwmm
mmmmmmdmu NOTES
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- 12.17 )
- SATURATED UQUID DENSITY

12.18’
LIQUID HEAT CAPACITY

12,19 .
LIQUID THERMAL CONDUCTIVITY _

12.20
LIQUID VISCOSITY.

! o British thermal '
Temperature Pounds cubic Tem, ture British thermal Tem ture e Temperature -
(degrees F) oot (dogroes. P unit per pound-F (deg'::'; o) “"“s;l;"jr"e",g'o{’_';" (dogrees ) Centipoise
N N N N
o o} o o]
T T T T
P P P P
E . E E , E
R R R R
T T T T
! | | |
N N’ N N
E E E £
N N N N
T T T T

12.21
SOLUBILITY IN WATER

12.22 .
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

. 1224
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic | © Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N (o] (o] (o}
0 .
L P P [
U E E €
B 2y R > R R
L T T T
E I | |
N N N
E " E E
N N N~
T T T




!

Cammon Synorryms Solid or sokstion Coloriess t© tan Odoriass & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
oo - i : &1 Fiash Point: Non fammeble soid or (See Hazard Assssement Handbook)
n . i ] m.:uom>mac. 1
' : ) 62 Rammable Limits in Al 1.1%-7% (xylens)
&3 FAre A Oy
Ammm‘mmmmum.@ . chemical, foam, carbon dioxide 1L HAZARD CLASSIFICATIONS
w-m'so”f. ; 9 and nubber €4 Fire Extinguishing Agents Not to be
Overciothing (InCiuding gioves). . Used: Watar may be ineffective on 111 Code of Federsl Reguistions:
gmlm . solution fire. Poison, B
mw“'-“‘mm 65  Special Hazards of Combustion 112 NAS Hazard Reting for Bulk Water
Notdy local health end posution Conual sgancies. . Products: Taxic hydrogen chionde and m:w"“""‘
113 A Hazard Classificstione
- p- oy phosgene may be generatsd when
POISONOUS GASES ARE PRODUCED IN FIRE. sohstion bume. Catagory Ciassification
Extnguesh with dry chemacals, toem of carbon dixide. 6.8  Behavior In Fre: Not pertinent Health Hazard (BA#) o 3 2
Watar may de instlective on fire. &7 ignitlon e Not per > {Red) 1 [
Fire 68 Becticsl Hazard: Not pertnent ity (Yellow) [
69 Buming Rate: 4 mm/min. (xylene)
. 610 A Reme
Data Not Available
(Continued)
CALL FOR MEDICAL A/O. ‘ 7. CHEMICAL REACTIVITY
POISONOUS IF INHALED OR F SKIN 8 EXPOSED. © 7.1 Reactivity WIth Watac: No reaction
frtating {0 eyes, nose and 72 with No
LK rnzwun:' mmmmdm )
in eyes, coen
1f brestrang i GHfict, gve Gxygen. 73 Stabiiity During Transport: Stable
OUIDORSOIJD 74 for and
u
pors IF SWALLOWED OR IF SKIN i$ EXPOSED. ’s Causicn: Nos partert
i} mmnuuu Polymertzation: pertinent
Exposure memmmm and shoes. 7.8 Inhibitor of mm
———— Flush affectsd arsas with pienty of water,
PN EES. mold eyeliis coen and fuah wih plenty of weter Not pertinent
IFSWAu.OWED &nd vicam is oousows.mmm-u 7.7 Molar Ratio (Resctant to
i SNALLOWEDAMmaUPm OR HAVING CON- Product): Gata Nat Availadi
VULSIONS, ¢ notheng €xcept keep weam warmn. . 7.8 Resctivity Group: Data Not Available
12 PHYSICAL AND CHEMICAL PROPERTIES
. 121 Physicsl State at 15°C and 1 st
HARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS. . Sotid
Water e o s o 122 Molecuiar Weight 380.92
Pollution Notdy operators of Nearty water ¥makes. 123 Boiling Point st 1 atrre Not pertinent
124 Freszing Point .
352°F = 200°C = 573K
. 128 Critical Tempersturse: Not pertinent
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POILUTION' 128  Critical Pressure: Not pertinent
(See - . 21 Catsgory: Poison 8.1 Aquatic Toxicity: 127 Specific Gravity:
IS8US WEMING-DOION, Water s 22 Qa6 0.00S ppm/48 he/carp/TLy/frash water 1.65 at 25°C (sokc)
contamingnt 0.0025 ppm/48 iw/brown 128 Liguid Surface Tensior: Not pertnent
Restrict access . shrimp/TL,/sait water 128 . Uguid Water intertacial Tension:
Shouid be removed 82 Watertowl Toxicity: LDes = 5.64 mg/kg Not pertinent
Chemical and physi 8.3 Blological Oxygen Demand (BOD)X 1210 Vapor (Gas) Specific Qravity:
Oata not available Not peranent
a4 Food Chain Concentration Potentiat: 121 WQOMMMVM(M:
1 CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS Probable Not pertinent
31 CG Compatibility Class: Not kisted 41 Physical State (ss shipped): Solid 12.12 Lstent Meat of Vaporization:
42 Formuie CisHeClsO (Sometimes shipped &3 an emuisdiable Not pertinent
33 MO/UN Designatior: 6.1/2761 concentrats in xylene solkstion) 12.13 Heat of Combustion: Not pertinent.
34 DOT ID No: 2761 42" Coior: Coioriess to tan 12.14 Heat of Decompositiorz Not pertinent
3.5 CAS Registry No: 72-20-8 43 Odor: None : . 1215 Hest of Solutionz Not pertinent
- 1218 Heat of Polymertzstion: Not persnent
' 1225 Hest of Fusior: Oata Not Available
1228 Umnitng Yalue: Data Not Avaiadie
S HEALTH HAZARDS S SHIPPING INFORMATION 1227 Reld Vapor Pressurs: Data Nat Avaiable
[ %) 3 i h'my fog. or dust rubber gioves and boot. 2.1 Grades of Pusity: Technical, 95-88%; Dry
52 . imtation of nose and Uvoet formutations, up to 75% endrin: liquid
wmm”mmmamwmm“ iy up 1o 25% in
mmmdnwmwwmmmmmm xylene
ulet o mmunmmm 22 o D
5 nausea. 9.3 inert Atmosphers: No requirement
&3 'rnnmmdw Get medical attention sfter 8 ©POsres 0 this compound. 9.4 Venting: Open
INHALATION: remove from exposure. EYES: flush with water for st least 15 min. SIIN: wash : N
with plenty of 808D and watsr, wwmwmesnonmmmmgw
tract, either dy @ iNg g (uniess arei and the amount of
w-nﬂmmmmawmwmmmm
cathartics may aiso be bensficiat: fats and cils should be avos L)
wnmucusmummmmmnmmumm
mw-mammumwamm-m
traindicated in view of the denger of Precipi i material inQ: wes
inahy solvent, m\ﬂov, i o
preumonstis. 6 FIRE HAZARDS (Continued) =
84 Threshold Limit Value: 0.1 mg/m® €11 Stoichiometric Alr to Fuel Ratio: Data Not Avalable
&5  Short Term inhaletion Limits: 0.5 mg/m* for 30 min. : 612 Fiame Data Not
58 Toxicity by ingestion: w«nwu-:whgm t
87 Late Toxicity: None known t
88 Vapor (Gas) leritant Data not aveiabh
89 Liquid or Sold trrttant Ch Data not
£10 Ocor Threshokt Not pertinent (sokd)
811 IDLH Value: 200 mg/m®
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12.17 )
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

1220
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature g Temperature A
{degrees F) foot (dagrees F) unit per pound-F (degrees F) “"“s;u"ﬁ,"e"&{'_‘é"' (degrees F) Centipoise
"N N N N
o 0 o o]
T T T T
P P P P
E - E E E
‘R R R R
T T T T
i 1 | 1
N N N N
£ E ' E E
N N N N
T T T T

1221
SOLUBILITY IN WATER

1222 -
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature Brtish thermal unit
{degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N o] (o] o}
S T T T
(o] .
L P P P
3] E E E
B R R R’
L T T T
E I { |
N N N
E E (3
N N N
T T T




DDT

DDT

Common Synonyms Solid Cclomn Odorless 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
thane &1 Flash Point 162°F-171'F C.C. (See Hazard Assessment Handbook) .
e - 00T . 82 Fammabie Limits in Alr: Not pertnent n
11 '-Tg(moz_ 2. Sinks in water. 63 Fire Extinguishing Agents: Warer, toam.
sthane dry chemical, or carbon dioxide
- &4 Fire Extinguishing Agents Not to be
Avoid contact with s0sd. Used: Not perunent 11.  HAZARD CLASSIFICATIONS
Call fre ceparvment 6.5 Special Hazards of Combustion i
Now 1oral s 23 polunon conr sgences. Products: Tonc and imating gases may | 111 Code of Federat Reguations:
be generated ORM-A .
8.5 Behavior in Fire: Meits and bums 11.2 NAS Hazard Rating for Bulk Water
. 67 ignition D Data not Transportation: Not ksted
p— 6.8 Electrical Hszard: Not pertinent 11.3 NFPA Hazard Classification:
POlSONOUS GASES ARE PRODUCED IN FIRE. 63  Buming Rate: Data not available Not fisied
Wear goggies and 610 A Fame T ,
Exmnnm-nu.mmunaa.locm.umoom Dats not avalabie .
Flfe 6.11 Stoichiometric Al to Fuel Ratio:
Data not avaiabie
6.12 Flame Temperature: Qata not avalable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
o3 10 skin and ayes 7.1 Resctivity With Water: No reaction
. Il swaliowed. will Cause nausea. vomiting. or loss of 72 y with C No
- Py arteciod wens win. clarty OF water : i ‘
IFIN EYES, hotd eyeids open and fhush with planty of water. 7.3 Stability Ouring Transport: Stabie
IF SWALLOWED and wctim 3 CONSCIOUS, have vicum drink water 7.4 Neutralizing Agents for Acids and
or mak. B Caustics: Nat peranent
. 1.5 Polymerization: Not pertnent
Exposure 7.6 inhiditor of Polymertzation:
) Nol pertinent
' 7.7 Molar Ratio (Reactant to
Producty: Data no! availabie
7.8 Resctivity Group: Data not avaidable
R 12 PHYSICAL AND CHEMICAL PROPERTIES
T12.1  Physical State st 15°C ang 1 atm:
HARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS. Sobd
Water | (Gl e neun ano mawe aricn 122 Mosecuiar Weigne: 3545
Pollution Naotty operators of NEArDy wailsr nLakes. 123 Boiling Point at 1 atm Not perunent
124 Freezing Pomt
226°F =~ 108°C = 181°K
125 Critical Temperature: No1 pertinent
1. RESPONSE TO DISCHARGE 2. LABEL & WATER POLLUTION 126 Ctticat Pressure: Not pertinent
(See 2.1 Category: None 8.1 Aquatic Toxicity: 127 Specific Gravity:
Issue warnng-water contamnant 22 Class: Not pertnent 0.0039 ppm/ 24 he/bass/ TLaw/lresh 1.58 a1 15°C (soma)
Shouid be removed water 12.8  Liquid Surface Tensior: Noi pertinent
° 0.0018 pprn/96 he/bass/ TLae/tresh 129  Liquid Water Intertacial Tension:
water Not pertnent
! 0.0028 ppm/48 hr/kiltish/50% kill/ san 1210 Vapor (Gas) Specitic Grawity:
| water ' Not periment
8.2 Waterfow Taxicity: 2240 mg/kg 1291 Ratio of Specitic Heats of Vapor (Gas):
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS 83 Biotogical Oxygen Demand (BODK: Not pertnent
3.1 CG Compatidiity Class: Not listed 41 Physical State (ss shipped): Sond Not pertinent . 1212 Latent Hest of Vaporization:
12 Formuis: (p-CICaH4):CHCCla 42 Color: White 8.4 Food Chain Concenitration Potentiat Not pertinent
3.3 IMO/UN Designstion: 9/2761 43 Odor: None High 1213 .Heat of Combustorr Nol pertnent
3.4 DOT ID Na: 2781 1214 Hest of Decomposition: Not pertinent
3.5 CAS Registry No: 50-?9-3 12,15 Hest of Solutior: Not pertinent  —=
1216 Heat of Polymerization: Not pertnent
. 12.25 Mest of Fusion: Oata not avadable
1226 LUimiting Yaiue: Data not avatable
S HEALTH HAZARDS 9. SHIPPING INFORMATION 4237 Reid Vapor Pressure: Oaia not avaiacie
s1 Oata not 9.1 Grades of Purtty: Techrcal
52 y F Very large doses are followed promptly by vomibng, due 10 9.2 ge Temp: Data not
local gastne -munon delayed smess Or GaThea may occur. With smailler d0ses. symptoms 9.3 Inert - Data not
usually appear 2.3 nours after ngasbon. These mciude tingting of ips. 10ngue. and face: 9.4 Venting: Data not svaiable
mumdmmmﬂnmmmmmmmwwm !
ataxa, and [~ 'l may with penods of coma and partial
mvwmmnmwnm But in severe porsoning the puise May be roguiar
and y siow, and sudden death may occur al any bme dunng
acute phase. Puimonary edema usually ndcates solvent intoxcaton. f
53 Trestment of Exposure: INGESTION: reatment should be done by a phys:an. !t usually
includes gastric 1avage and adrmnestration of satine catharde, phenobastaial, and parentersl
fuicts. Patient should be kept Quiet and under observanon for at least 24 hours.
54  Threshoid Umit Value: | mg/m>
$5  Short Term inhalation Limits 3 mg/m?
S8 Toxicity by Ingestiorr Grade 3: LDsa = 50 to 500 mg/kg (rat)
$7 Late Toxicity: Data not availsdie
S8 Vapor (Gas) lrritant Characteristics: NOt pertnent NOTES
$9 Liquid or Solid Irritant Characteristics: Miwmum hazard. If sprled on clothg and afiowed to
remain, may cause smarong and reddenmng of the skan.
5.10 Odor Threshokk: Not pertment
5,11 IDLH Velue: Data not avaiable
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. 12.17 -
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

o 1219
LIQUID THERMAL CONDUCTIVITY

12.20
UQUID VISCOSITY

) . : . British thermal
Temperature Pounds per cubic Temperature British thermal Temperature Y . Temperature .
(degrees F) foot (degrees F) unit per pound-F (degrees F) ""';‘"u:‘epf:'o:?:“' {degrees F) Centipoise
N N N N
0 (o] (o} o}
T T T T .
P P P P
E £ E E
R R R R
T T T T
| 1 1 |
N N N N
E E E E
N N N N
T T T T.

12.21 ]
SOLUBILITY IN WATER

) 12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

’ 12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
! N N N
N o] (e} o
S T T T
o}
L P P P
U E E E
. B. R R R
L T T T
E. [ I \
N N N
E E E
‘N N N
T T T




\

- MERCURY

MCR

Corznon Synonyms.

Sinks in weter.

»
-

2
3

¢est &t

10. HAZARD ASSESSMENT CODE
(Soon.-_'—awm)

A-X

71
72

73
T4

75
78

1.7

18,

Resctivity Group: Data not aveiable

IL- HAZARD CLASSIFICATIONS

1.1 Code of Federal Regutstions:

ORM-8

" 112 NAS Hazard Rating for Bulk Watee

Transportatiorc Not kstad

|vlJ NFPA Mazard Claseificstion:

Not listed

121

122
123

Not flammable.
" Fire
/
CALL FOR MEDICAL AID.
uouI
Eftects of exposure may be delayed. s )
Exposure
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
w t mumanmmm
ater Notty local heaith and widile offices.
L}
L °RESPONSE TO DISCHARGE 2 ueRL
(Ses 21 Category: None
Should be removed
[o - and vy

-4 4 4 4

3. CHEMICAL DESIGNATIONS

CQ Compatibifity Ctasec Not #sted
Formuix: Mg

IMO/UN Designatior: Not fsted
DOT 1D No: 2809

CAS Registry No. 7439978

4 OBSERVABLE CRARACTERISTICS

&1 Physical State (se ehippedy: Uguid
42 Color: Sivery
43 Odor: None

(8]

te

& WATER POLLUTION

Aquatic Taxicity: ~
0.5-1 ppm/48 hr/cargus
ardiom/TL,/tresh water
0.29 ppm/48 hr/marine fish/TL,/saft
water

Watertow! Toxicity: Oata not available

men-m(aoo;
None

Food Chain Concentration Potentiak
Mercury concentrates in iver and
wam,mw—mm

128

127

1228

1210

”
-

&

CCEEESE

S, HEALTH HAZARDS

cartioge (Hopcakits) respirator.

Avoid contact of Bquid with sidn. For vapor use chemical

As pok

:mmm.mummmmnm;sd.mm.m

cargiovascuiar SUEDANCSS MY 0OGS.
Trestment of Exposure: Conmuit & doctor.
Threahold Limit Velue: 0.05 ng/m*

Short Term inhaistion Limitss Data not available

y o . No
Late O« of mercury

.

Vapor (Gas) irritant Charscteristics: None

Uquid or Solid irritant Characteristic: None

5.10 Odor Threshoit Not pertinent
&1t [DLM Value: 28 mg/m®

PHYSICAL AND CHEMICAL PROPERTIES
Physical State &t 15°C and 1 st

Liquid
Molecutar Weight 200.59
Bailtng Point st 1 st

675°F = I57°C = 830X
Freezing Point:

=380°F = =389C = 243K
Crttical Tempersturs:

2684°F « 1482°C = 1735°X
Critical Pressurs:

23,300 psia = 1587 atm = 180.8

MN/m?
Specific Gravity:

13.55 at 20°C (s}
Uquid Surfsce Tensiorz

470 dynes/cm = 0.470 N/m at 20°C
Liquid Water intertacial Tension:

375 dynes/cm = 0.37S N/m at 20°C
Vapor (Ges) Spectfic Gravity:

above FOA imat of 0.5 ppm. Muscie Not pertinent
tisue usually well below the imit 1211 Ratio of Specific Heats of Yapor (Gask
- Not pertinent -
1212 Latent Mest of Vaportzation:
Net pertinent
1213 Hesat of Combustiors Not pertinent
1214 Meat of Decomposition: Not pertinent
) 9. SHIPPING INFORMATION 1218 Heat of Sokitiorn: Not pertinent
8.1 Grades of Pustty: Pure 12.16 Mest of Polymertzation: Not pertinent
82 Storsge Temperature: Ambient 1225 Meat of Fusiore 2.7 cal/g
0.3 inert Atmosphere: NO requirement 1228 Limiting Value: Data not avaiiadie
94 Venting: Open 1227 Reid Vapor Pressurs: Data not available
NOTES
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MCR

MERCURY

: 12.17 .
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

) 12,19
UIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. - . British thermat '
Temperatura Pounds per cubic Temperature British thermal unit Temperature g Temperature -
(deg‘:ees F toot (degeees ) per pound-F (dege:fes ) unitinch per hour- (degpr:es A - Centipaise
. square foot-F
0 851.399 35 .033 . N 0 1.827.
5 851.000 40 .033 (o] -5 1.801
10 850.500 45 .033 T 10 1.777
15 850.099 50 .033 15 1.754
20 849.699 55 .033 P 20 1.731
25 849.199 60 .033 E 25 1.708
30 848.799 65 .033 A 30 1.688
35 848.399 70 .033 T 35 1.668
40 847.899 75 .033 l 40 1.648
45 847.500 80 .033 N 45 1.629
50 847.099 85 .033 . E 50 1.610
55 846.599 90 .033 N 55 1.592
60 846.199 95 ~.033 T 60 1.575
65 845.799 100 .033 65 1.558
70 845.299 70 1.541
75 844.899 75 1.525
80 - 844.500 80 1.510
85 844.000 a5 1.495.
90 843.599 80 1.480
95 843.199 95 1.466
100 842.699 100 1.452
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) ‘pounds of water | (degrees F) square inch (degrees F). foot (degrees F). per pound-F
I N N N
N (o] o (o}
S T T T
o}
L P P P
u E E €
B ‘R R R
L T T T
E | | |
N N N
E E E
N N N
T T T
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POLYCHLORINATED BIPHENYL

PCB

10. HAZARD ASSESSMENT CODE
(See Hazard Assssament Handbook)

1L HAZARD CLASSIFICATIONS

' 1.1 Code of Federai Regutations:

ORM-E
112 NAS Hazard Rating for Bulk Weter

Common Synorryms Oily fiquid to solid Light yellow liquid, or  Week odor
rea powaer White powder & FIRE HAZARDS
Ciiornated bighenyt - &1 Faeh Point >286°F
Arochior . 62 Fammabie Limits in Al
Halogenated waxes Sinks int water. Data not aveilsble
Polychioropolypherryts
63 Fire Extinguishing Agents: Water, foam,
dry chemical, or carbon’' ciaxde
Stop discharge it posaile. Keep peopie awey. 64 Fre Extinguishing Agents Not to be
e::uhmmmmwm Used: Not pertinernt
isolats and remove discharged material L] wm"'m
Noty local hearth and pODON CONTDI agencies. Products: Iiritating gases are Qenarsted
in fires.
68 Behavior in Fre: Not pertinent
&7 figr Oata not
Exanguesh with weiar. d o 69 Buming Rate: Data not svalable
al0 A Flame Temp:
\F‘ Data not svaizble
re 6.1t Stoichiometric Alr to Fuel Ratie:
Oata not available
6.12 Flame Tempersture: Data not avesiabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
LIGUID OR SOUD .
h 0 skin and . 7.1 Reactivity With Weter: No reaction
Fluah affected arsas wih dlanty of water. 12 with € No
IF IN EYES, hoid eyesds open and flush with pienty of water. , reaction
73 Stability During Transport Stable
7.4 Neutrailzing Agents for Acids and
c Not pert
7.5 Polymertzation: Not pertinent
Exposure 7.6 Inhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratio {(Reactant to
Product) Oata not avadadle
7.8 Reactivity Group: Data not available
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous o it enters water intakes.
Notity local heaith and widlite officias. 1
PO"U‘“O“ Notty operators 0f NEArDly water Maxes. -
1 RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See 21 Category: None o1 Aguatic Taxicity:
i ) 22 Ciass: Not pertinent 0.278 ppm/98 hr/bluegil/TL,/fresh
Shouid be removed water

Chemical and physical restment

0.005 pom/3368-1080
e/ pintish/TL,/sait water

82 Watertowl Toxicity: LDsa 2000 ppm
(madiard duck)
1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS o Very low {Boox
11 CO Compatibity Class Not ksted * 41 Physical State (as shipped): Liquid 8.4 Food Chein Concentration Potentiak
32 Formuix (CisHie G or solid High
3 mommuaw 42 Color: Pale yeilow (qusd); coioneas
3.4 DOT ID Mo 2315 (oold) .
3.8 CAS Registry No: 1338383 43 Odor: Practically odoriess
S, HEALTH HAZARDS 9. SHIPPING INFORMATION
81 Gigves and protective gamments. 9.1 Grades of Purity: 11 grades (some liquid,
82 9 Acne from skin comact. s0me ackids) which differ primandy in
53 Trestment of Exposure: SKIN: wash with 3080 and water. their chiorine content (20%-68% by
54 Threshoid Limit Valve: 0.5 to 1.0 mg/m?* weight)
55 Short Term inhalstion Limits: Data 'not available 9.2 Storsge Temperature: Ambient
S8 nmww Grace 2, oral rat tDse = 3960 mg/kg 93 inert Atmosphers: No requirement
87 Late Y - n rats, birth detects in birds 94 Venting: Open
58 VW(G-)MMW VIpOrs cause severe stitation of eyes and twoat and
couse eye and lung inry. They cannot be tolerated even at low concentrations.
59 Liquid or Solid trritant Characteristice: Contact with siin Mmay cause iitation.

5.10 Odor Threshokt Dats not avasisbie
£11 IDLH Value: S to 10 mg/m®

12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 st
Solid

122 Weight Not

123  Boling Point st 1 strm Very hgh

124 Freszing Point: Not peronent

128 Critical Temperature Not perbnent

128 Critical Pressure: Not pertnent

127 Specific Gravity:
1.3—1.8 at 20°C (lowud)

128 Uaquid Surfece Tensiort Not pertnent

129  Ucguid Water intertacial Tension:
Not pertinent

1210 Vapor (Gas) Specific Gravity:
Not pert

1211 Ratio of Specific Heats of Vapor (Gas)

1212 Latent Meat of Vaportzation:

12,13  Hest of Combustion: Not peronent
1214 Hest of Decomposition: Not pertnent
12218 Hest of Sokstiors Not peronent

1216  Neat of Polymertzatiorc Not peranent

1226 Limiting Yalue: Dsts not svadadie
1227 Reid Vapor Pressurw: Data not svailable

JANUARY 19¢




PCB

- POLYCHLORINATED BIPHENYL

12.17.
SATURATED LIQUID DENSITY

. 12.18
. LIQUID HEAT CAPACITY .

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

; i British thermal
Temperatur: Poun: er cubic Temperature British thermal Temperature Al Tem ture L
(degprgesmF)9 ?ootd(segﬁm:?e) ’ (degpreees [5) unit per pound-F ‘(deg‘:eees [5) “ngggg?epfgg:‘_%”" (degpr::s o) Centipoise
68 - 81.150 N N N
69 81.150 o) (o] (o}
70 81.150 T T T
7 81.150 '
72 81.150 - P P P
73 81.150 E E E
74 81.150 R R R
75 81.150 T T T
76 81.150 | I |
77 81.150 N N N
78 81.150 E E E
79 81.150 N N N
80 81.150 T T T
81 81.150
82 81.150
83 81.150
84 81.150
85 81.150
/
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER " SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY’
Temperature Pounds per 100 Temperature Pounds per Temperaturs Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
1 N N N
N (o] o o
S T T T
o ,
L P P P
y E E E
B R R R
L T T T
E 1 ! |
N N N
E E E
N N N
T T T




SODIUM

SDU

Soft solid under
kerossns

Siver I greysh-wihits  Odoriess

Fosts and reacts viclently with water. Fammabie gas is produced.
~

AVOID CONTACT WITH SOUD. Kesp peopie away.
Cas fre department,

Wear goggies, and rubber overciothing (Inciuding gioves).
Notity jocal hesith and polution contol agencies.

i
!
;
%

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
RR-C

na mmmmuvmu

membranes.
FLAMMABLE. L
FIRE MAY START ON CONTACT WITH AIR. 64  Behavior In Fire: Not pertinent
wcu'umodoneormmmum 47 Ignition Tempersture: 250°F
and nbber overciothing 68 Dectrical Mazard: Not pertinent
Flre oouarm "CARBON DIOXIDE. OR VAPORIZING LIGUIDS. 63  Buming Rate: Not pertinent
Emv-hmaym s0da ash, SOCRST chionde or other 610 Te
— Sproved dry powder. Oaia not svaiabie
(Continued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
%J:m“w 1.1 RMW\VM Reacts violently,
Aemove contaminated ciothing end shoes. wih of
Fhuzn affected areas with Dienty of water. mwmm.ommAm
IF IN EYES, holg eyeids open and fiusn with pienty of water. often ocours.
72 y with C. No
reacton
73 Stadility During Transport Stable
Exposure 74 Neutrsitzing Agents for Acids and
T — Caustice Aftar reaction with water,
Caustic s0ds formed can be dikted with
water and/or NeUTTAIZEd With acstic ¢
acd. .
‘ 7.5 Polymertzation: Not pertinent
7.8  Inhiditor of Polymertzation:
7.7 Molar Ratio (Reactant to
Product) Data not availabie
vaummwm-nmmm 7.8 Reactivity Group: Data not avaiable
May bo dangerous it it
watef mmwmumwmm.mx
Pollution Notrty Operators of Nesfy water ntares.

11 HAZARD CLASSIFICATIONS

1.1 Code of Federal Reguistions:
Fammabie solid

Traneportstion: Not sted
113 NFPA Hazerd Classificatiorc
Category
Health Hazard (Blue)

y ity (Red)

R (Yettow)

«-~§

L RESPONSE TO DISCHARGE
(See R
tssve ot {1 "
Restrict accass

Evacuate srea
Chemscal and physical treatment

2 LABEL
21 gory: F solic; dang
when wet
22 Clasx 4

3. CHEMICAL DESIGNATIONS

CQ Competibility Clasx: Not Ested
Formuia: Na

IMO/UN Designstior: 4.3/1428
OOT ID No.: 1428

CAS Registry No: 7440-23-5

R4 A

4 OBSERVABLE CHARACTERISTICS

41 Physical State (ss shipped) Soft
soiid or Buid

2 cobrs&cyvﬂmwbmm
©powre © &r

& WATER POLLUTION

8.1 Aquatic Toxicity:
Not pertinent

e

y: Not per
Bioiogical Oxygen Demand (BOD):
None
84 Food Chsin Concentration Potentisk
None

5. HEALTH HAZARDS

Personal

formed by reaction with moisture on skin.

treat &3 heat Or caustic bury call @ doctor.
Threshold Limit Valus: Data not aveilsble
Short Term inhaiation Limits: Not pertinent
T y by ing Not
Late Toxicity: None

ECEEERE € BE

iNG: QOQGies and face shiekd.

F wmmwmm«wmm

Treatment of Exposure: SKIN: brush off any metal, then flood with water for at least 15 min;

Vapor (Gas) irritant Charscteristics: Non-volatile
Uiquid or Solid Irritant Charactenstics: s..-mmc«;-mmm

mmmwmhmwwmm

810 Odor Threshoi: Not pertinent
8.11 IDLH Value: Data not avaiiable

9. SHIPPING INFORMATION

.1 Grades of Purtty: Commercial grade:
90.95%
82 Storsge Tempersture: 230°—250°F
Oiquic); ambient (soid)
inert Atmosphers: Dry nitrogen or argon
WWMM(&'M
24 Ventng: Pressurevacuum

t

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atrre
Sotid

122 Moiecular Weight: 22 49
123  Boiing Point st 1 stre
1621°F = 883°C = 1158°K
124 Freazing Point
201.5°F = 97.5°C = 370.7°K
125 Critical Tempersture:
3832°F = 2000°C = 2273°K
126 Crttical Pressure:
5040 psis = 343 atm = 34.8 MN/m?
127  Spectfic Gravity:
0.971 at 20°C (sokd)
128 Uquid Surfsce Tension: Not pertinent
129 Uquid Wlt' intertaciai Tension:

12.10 Vepor (Gas) Specific Gravity:
1211 Ratio of Specific Heats of Yapor (Gask
12.12 Latent Hest of Yaporization:

1213 Heat of Combustion: Not pertnent
1214 Hesat ot Decomposition: Not pertnent
1218 Hest of Solution: Not perunent

1218 Heat of Polymertzation: Not pertnent
1225 Hest of Fusion: 27.4 cai/g

12.26 Umiting Value: Dats not availabie
1227 Reid Vapor Pressure: Data not avadable

6 FIRE HAZARDS (Continved)
611 Stoichiometric Alr to Fuel Ratio: Oata not svedebie

412 Flame Te Cata not

- JANUARY 199:




3
>

SbuU

SODIUM

12.17
SATURATED LIQUID DENSITY

- 12.18
LIQUID HEAT CAPACITY

) 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

; . - British thermal
Tem, ture Pounds per cubic Temperature British thermal Temperature o Tem ture _—
(degrpgfeas [5) fo?)t (degeees F) unit per pound-F (dege:res [5) u"gﬂgrhepfeo;tgur' (degp::c F Centipaise
- ‘N N N N
‘0 (o] o (e}
T T T T
P P P . P
E E E. E
R R R R
T ) T T T
| \ ! | 1
N N N N
E E ) E E
N N N N
T T T T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE"

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
R N N N N
E o [o] e}
A T T T
(o]
T P P a
s E E E
R R - R
T T T
1 I t
N N N
" E E E
N N N
T T T
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TETRACHLOROETHANE

18. HAZARD ASSESSMENT COOE
(See Haxard Assessrnent Harxibook)
A-X

11 HAZARD CLASSIFICATIONS
111 Code of Federal Reguiations:
ORM-A

112 NAS Hazard Rating for Buk Water
Transportatiors Not Ssted

113 NFPA Hazerd Classtficstiore
Not leted

Camenon Synonyms Ucuid Coloriess t0 pale Sweest odor & FIRE HAZARDS
‘strachiorosthane
PR S iectrnio &1 Fsen Point Not fimmable
6.2 Fammabie Limits in A: Not flammaeble
Sinks n water. & Fre A Not
4 Fre Extinguishing Agents Mot to be
Usect: Not pertinert
AVOID CONTACT WITH LIGUID AND VAPOR. KEEP PEOPLE AWAY. &5 Specks Nazards of Combustion
Wear rubber overciothing Products: irttating hydrogen chioride
s""'d'::'v"'w ; vapor may form in fire.
Notty 1ocal hesith and POILEION CONTTO! agencies. &8 Behavior in Fire: Dats not avadabie
67 Ignition Temperature: Not pertnant
48 Blectrical Hazard: Not pertinent
4.9 Buming Rata: Not pertinent ,
Mmmummm a10 Flame Temp
Osta not svaiable
a1t WMNMW
Data not sveilable
Fire ' 412 Fame Data not avai
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reaction
Imtating to eyes, Nose end tvoat g
Harmtul if inhaled. 12 with Mey
Hf in eyes, hoid eyeiids open and fush with plenty of water. attack some forms of piastics
ing has orve whcal 7.3 Stabiiity Ouring Traneport: Stable
"""‘o"""“m”m 74 Neutraiing Agents for Acids end
POISONOUS [F SWALLOWED OR [F SKIN (3 EXPOSED. Cauatica: Not pertnent
trritating to skin and eyes. 75 Not pertinent
Exposure nmwmmmm 7.8 inhibitor of Polymertzatior:
thn ﬂoclodmmmm.:m Not
al
IF IN EYES, hoid syeiits 0pen and fusn with pienty of water. 7.7 Molar Retio (Reactant to
IFSNALLOWEDAMWQGJNSC-OUS.MvaMaM Producty Data not available
REVE VICDIM NCUCH vormvting.
IF SWALLOWED and weorn 1 UNGENSCIOUS OR HAVING CONVULSIONS. 74 Reactivity Groups 38
© d0 nOduNg 8xcept keeo viCum warm.
Emub-mmonm&:mnmm
Water May be dangerous d it enters water inaies.
Notity local hesith and wilditte officaia.
P llution Notly opermtons of nearty waler nntakes.
L RESPONSE TO DISCHARGE 2 LABEL 4 & WATER POLLUTION
(Bee 23 Catsgory: None &1 Aquatic Toxicity: Data not avaiiadle
tasue waming-poieon, ar i .22 Clase Not partinent 62 Watertowt Toxicity: Data not avadable
coneminant 43 Biologicai Oxygen Demand (BODY
Restrict access Data not avaiable
Should be removed 84 Food Chain Concentration Potentiat:
Chemical and physical Oata not avaiable
3 CHEMICAL DESIGNATIONS . 4 OBSERVABLE CHARACTERISTICS
1 CG Compstibiity Cisss: Halogenated 41 Physical Stats (ss shippedy: Uiquid
Prydrocarthon 42 Caoior: Coloriess
32 Formule ClyCHCHCly ) yollowish green
43 IMO/UN Designation: Not isted 43 Odor: Chiorolorm-iike, plessart;, fke carbon
34 DOT 1D No.: 1702 tetrachioride; mid, sweetish, similer 10
A5 CAS Regletry Mo.: 1299-00-7 several other chioringtsd hydrocarbons.

ELEEL €

S HEALTH HAZAROS

( ical safety o plastic face shieid: air- or axygen-
wmmmmmmmmwm
y aa narootic and Bver POION; MEY aiso
caume in blood tion and NeUOIOgH oy

can be tatal. ing causes 0. derhea, severs mucoss! inkry, Iver necrosis,
Cyancsis. UNCONSCIoUSNess, 1088 Of reflaxes, and death. COMMEC! with eyes Causes iTitstion and
tachrymation. Can be absorbed twough the skin end may Produce severs ekin lesions.
Trestment of Exposure: INHALATION: remove victim from eposure: begin artificial respiration if
bresthing has ceased. INGESTION: induce vomeing: call @ physician. EYES: imigate with water
uwmsmtmm—mummwmmmmm
Thweshold Limit Value: 1 ppm
Short Term tnhalstion Umits: 10 ppr, 30 min.
Toxicity by ingestion: Grade X oral LDse = 200 mg/kg (ra)
Late y: Liver poisoning. nervous
Vapor (Gas) kritant Vapor ts
ususlly tolerats MoCerate of Nigh YEPOr CONCeNtrationa.
Uquid or Solid irrttant Charscteristics: Minimum hazwd., if epified on clothing and aiowed
rermain, mey cause smarting and reddening of the skin,

mitating such that persorwel will not

§.10 Odor Threshoicc 0.5 ppm .
&11 IDLM Vailue: 150 ppm

1 34 388

9. SHIPPING INFORMATION
Gredes of Purtty: Technical, 58%

MAGWLEMW
Venting: Open

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 stre
Uuad

122 Molecular Weight 167.85

123 Boling Pont at 1 aum
m:s-1m-us.s*x

124 Freezinyg Point

125 Crttest
128  Critical Pressure: Data not avadable
127  Spectfic Gravity:

128 Liquid Surfsce Tensiorz
37.85 dynes/am w 0.03785 N/m at
. 20°C
129 LUaquid Water interfacial Tensiore
Deta not avasadle
1210 Vapor (Gas) Specific Qruvity: 5.79
1211 Ratio of Specific Heats of Yapor (Gesk
1.000 at 25°C
1212 Latent Hest of Veportzatiors
992 Ba/D = 581 cal/g =
230 X 108 J/kg -
1213 Hest of Combustions Not pertnent
1214 Heat of Decomposition: Not pertnent
1213 Heat of Sokstion: Not partnent
1218 Mest of Polymertzxtiors Not pertinent
1225 MHest of Fusior: Data not avaiable \
1228 Limiting Value: Oata not avadedie
1227 Reid Vapor Pressure 0.5 psa
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: ' 12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

. 12.19
LIQUID THERMAL CONDUCTIVITY

| 1220
LIQUID VISCOSITY

) ) - . ' British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature g Temperature i
(dogrees ) Toot (degrees F) per pourd-F (dogroas F) | unitinch perhour- | (dograes ) < | Centpoise
34 101.400 52 210 30 791 34 2.527
36 101.299 54 210 40 .784 38 2473
38 101.200 56° 210 50 Negs 38 2422
40 101.099 58 210 60 .770 40 2371
42 101.000 60 210 70 .763 - 42 2322
4 100.900 62 210 80 .756 44 2275
48 100.799 64 210 90 .748 46 2.229
48 100.599 86 210 100 741 48 2184
-50 100.500 68 - .210 110 734 50 2.140
52 100.400 70 210 120 727 52 2,098
54 100.299 72 210 130 720 54 2.057
56 100.200 74 . 210 140 713 56 2017
58 100.099 76 210 150 .706 58 1.977
60 100.000 78 210 160 .699 60 1.939
62 99.910 80 210 170 692 62 B 1.902
64 99.799 82 210 180 .685 64 ' 1.866
66 99.690 84 210 190 678 66 1.831
68 99.589 86 210 200 671 68 1.797
70 99.480 " 70 1.764
72 98.379 72 1.732
74 99.270 74 1.700
76 99.160 76 1.669
78 99.059 78 1.639
80 98.950 80 1.610
82 98.849 82 1.582
84 '98.740 84 1.554
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
34 251 80 .161 80 .00468 80 145
36 252 90 216 80 00614 100 146
38 . . 254 100 285 100 .00797 110 148
40 256 . 110 374 110 01026 120 .149
42 258 120 .485 120 01309 130 150
44 259 130 .824 130 01655 140 151
46 261 140 .796 140 02076 150 153
48 263 150 1.008 150 02584 160 154
50 265 160 1.265 160 .03193 170 155
52 266 170 1.578 170 .03918 180 156
54 268 180 1.954 180 04776 190 157
56 270 180 2.403 190 05784 200 159
58 272 200 2.938 200 06964 210 .160
60 273 210 3.570 210 .08335 220 161
62 275 220 4.313 220 .09922 230 162
64 27 230 5.182. 230 11750 240 .164
66 279 240 6.194 240 .13840 250 .165
es 280 250 7.366 250 .16230 260 .166
70 282 260 8.719 260 .18940
72 284 270 10.270 . 270 22010
74 286 280 12.050 280 25470
76 287 290 14.070 290 29350
78 289
80 29
82 - 293
84 294
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Cammon Synonyma Watery Suid o"“-'. ) Swest odor 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Thann- . €1 Fash Point Not fiemmable (Bee Hazard Assessrmant Hendbook)
Perchicrosthytens . Rarmenabile Limits in Al fiammabie
Park Sinka in water. bttating vapor s produoed. : Are 'um Ax

. 64 Fre Extinguishing Agents Not to be
Usect: Not pertinent
Sop decharge i possble. [ ¥ ] anddm_um 1L HAZARD CLASSINICATIONS
Avoxd CONtact weth iuad and vapor. Productes Taxic, Fritating gases May be .
wgmmwm generxted in frea. 11.1 Code of Federal Reguiations:
polusion e &8  Sehavior in Fire: Not pertinent ORM-A
6.7 Ignition Tempersture: Not flammaeble 112 NAS Hazard Rating for Bulk Water
€3  Bectrical Haxard: Not pertnent Transportatiors
@9  Buming Rats: Not fiammable - Category Rating
Mm.p-nmmmmm «10 >atic Flame Temp . ’ P""'—._"'-—— 0
Data not avaiiable Hearh
411 Stolchiometric Alr to Fusl Ratio: Vapor trttant. 1
Data not available Ucuid or Sold meant . 1
Fire 612 Fame T Data not Poisons 2
Water Polution
Human Todcry. 1
Aquatic Toxicity 3
Aosthetic Efectem o, 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Roactivity
VAPOR Resctivit Other Chemicals 1
trtating to eyss, nose and throsat 71 by Weth Water: No WS O
I inhated, wil atficast or loss of ChOr 12 with No Seft Reacton g )
Move 10 fresh e, reaction —_—
It ing Nas stopped, give ertificial respiration. 7.3 Stability During Traneport: Stable 11.3 NFPA Haxsrd Classificatior:
it breatng i3 afficurt. grve . 74 Neutraitring Agents for Acids and Not listad
uaun Caustics: Not pertinect
m:’“w 7.5 Polymertzstiors Not pertinent
EXPOSUre - | fenove comaminated ciothing and shose. 7.8 inhiditor of Polymertzation:
T o oyaics Soen sl M wth plenty of wate Not pertinent
h open ‘water. .
IF SWALLOWED and wictm @ CONSCIOUS. have vicum annk water 7.7 Motar Ratio (Reactant to
or ik, Proctuct: Data not avaiable
78 Reactivity Group: Data not svailable
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State a1 15°C and 1 atm:
Enoadbucan??ﬁuumwmhm Liusd .
dangerous entars water
Pvflaut:r Nowty tocal heam ar e ofoais :3 ww-:h‘e::m
GpEralons of NeADY water takes. Bolling Point
(] on . 250°F = 121°C = 294X
124 Freazing Point
—83F = —224C = 2508°K
, L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125  Critical Temperatre:
[ ] 21 Cstegory: None &1 Aquatic Toxicity: Oata not svailable 857°F = M47TC = 820X
Should be remaved . 22 Clasx Not pertinent 82 Waterfowi Toxicity: Cata not avaiable 128 Crttical Pressure: Not pertnent
Chemical and physical trestment L3 Biciogical Oxygen Demand (BOO) 127 Specific Grevity:
None 1.63 at 20°C (Gousdh)
44 Food Chain Concentration Potentiat 128 Liquid Surtace Tensiore
None 31.3 dynes/om = 0.0313 N/m a1 20°C
129 Liquid Water intertactal Tension:
. 44.4 dynes/cm = 0.0444 N/m at 25°C
CHARACTERISTICS
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE 1210 Vapor (Gas) Specific Grevity:
31 €O Compatbity Cless: Not listed 41 Phrysical State (s shipped): Liguid Not pertinent ‘
32 Formuie Cle«C=CCQls 42 Color: Coloriess 1211 Ratio of Specific Hests of Yapor (Gask
13 [MO/UN Designstiors 9.0/1897 43 Odor: Ethereat; iike chioroformy mikfy 1116
34 OOT D Mo 1897 owest 1212 Latent Mest of Yaportzstiors
S CAS Registry Mo 127-18-4 90.2 BA/ib = 50.1 CAl/g = .
210 X 10° J/kg .
. 1213 Hest of Combustionz Not pertinent
12.14 Heat of Decomposttion: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Meet of Sakstiore Not partnant
X 1218 Heat of Polymertzatiors Not pertinent
&1 For high vapor concentrations use approved Canister or %1 Grades of Purtty: Ory cleaning end 1225 Heat of Fusion: Dem not avaisbie
air-euppied Masic chemical QOQUies Or tace shisid: plastic giovea. X industrial grades: 984 % 1228 Uimiting Value: Dats not sveiabie
52 Oy Vapor can affect central NervoUs Systam and Cause snesthesia. 2.2 S T 1227 Reid Vapor Pressure: Oeta not availabie
Licuic may Emtate skin after prolonged CoMtact. May Iviate oyes but CouUBes no inry. © %3 Inert Atmospherez NO requirement
63 Trestment of Exposure: INHALATION: f liness ocours, remove patient to fresh as, kesp him 0.4 Ventng: Presmure-vacuasn
warm and quiet, end get medical stterton. INGESTION: induce vomrting only on phymcien's :
recommendstion. EYES AND SKIN: flush with plenty of weter and get medicel attenton &
Iritation or INkEY OCCUNS.
64 Threshoid Linit Valus: 50 ppm
63 Short Term inhalstion Limits: 100 ppm for 60 min.
68 Toxicity by Ingestiore Grade 2 LDse = 0.5 t0 5 g/ig
67 Lste Toxicty: None !
&8 Vapor (Ges) irrttant Cheracteristicn: Vapors cause & sight smarting of the eyes or thvomt
present in Ngh concantrationa. The effect is temporary.
&8 Liquid or Soiid britart Characteristics: mm‘nwmmnmn
remain, Mey ClEe sMerting and reddening of the skin. . ROTES

810 Odor Threshokt S ppm
6.11 [OLH Yalus 500 pprn
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TETRACHLOROETHYLENE

1219
‘LIQUID THERMAL CONDUCTIVITY

' . 1220
LIQUID VISCOSITY

1217
SATURATED LIQUID DENSITY

- 1218
LIQUID HEAT CAPACITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature e . Temperature s
(degrees F) foot (degress F) per pound-F (degrees F) umstc;:g:lep'ggt?:ur (degrees F) . Centipoise
35 ~103.400 -0 .198 N 55 .958
40 103.099 10 200 o] 60 929
45 102.900 20 201 T 65 .900
50 . 102.599 30 202 70 .873
55 © 102.299 40 203 P 75 .848
60 102.000 50 204 E 80 .823
65 * 101.700 60 .205 R 85 .800
70 101.400 70 206 T 20 Regd
75 101.099 80 207 I 95 .756
80 100.799 90 .208 N 100 .736
85 100.500 100 210 E 105 716
90 100.200 110 211 N 110 .698
95 99.910 120 212 T 115 .680
100 99.610 130 213 120 .663
105 99.320 140 214 125 647
110 99.020 150 215 130 631
115 98.730 160 216 135 816
120 98.429 170 217 140 601
125 98.139 180 218 145 .588
130 97.839 190 220 150 574
135 97.549 - 200 221 155 561
140 97.250 210 222 160 549
145 96.959 165 537
150 — 96.669 170 526
155 96.370 175 515
160 96.080

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

: 12.23
; SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) - foot (degrees F) per pound-F
68.02 016 60 236 60 .00702 0 .108
70 318 70 .00929 25 110
80 425 80 01216 50 113
90 561 90 01575 75 116
100 732 100 02022 100 .118
110 .948 110 02571 125 .120
120 1.217 120 03242 150 22
130 1.548 130 .04055 175 125
140 1.953 140 05032 200 127
150 2.446 150 06199 225 129
160 3.042 160 07583 250 131
170 3.756 170 09215 275 132
180 4.607 180 11130 300 134
190 5616 190 13360 325 .136
200 6.805 200 15940 350 .138
210 8.199 210 18910 375 .139
220 .9.824 220 22330 400 A4
230 11.710 230 26230 425 142
240 13.890 240 30660 450 143
250 16.390 250 .35680 475 144
260 19.260 260 41330 500 146
270 22,520 270° 47680 525 147
280 26.230 280 54790 550 .148
575 .148
600 - 149
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TCL

Common Synonyma Watery liquid Colortess Sweet odor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
e €1 Pash Point 90°F G.C.; practically (See Hazard Assssement Hancbook)
Chiorylen nonflammabdile - AX-Y
Saragers Sinks in wter. izating vepor ia produced. €2 Fammable Uimfta in Al 5.0%-10.5%

Trichiorart Tréene 63  Fire Extinguishing Agentx: Water fog
&4 Fire Extinguishing Agents Not to be
decharge i posmble. peopie Used: Not pertinent MAZARD CLASSI
g‘ﬁmw-mhnw% i 65 Speciai Hazards of Combustion . 1 RCATIONS
mmwm Products: Toxic end initating gases are 1.1 Code of Feders! Registions:
Notry local health and POUDON CONTO! sgencies. produced in fire situtions. ORM-A
&8  Bshavior In Fire: Not pertinent 112 NAS Mxzard Rating for Bulk Water
87 ignition Temperature: 770°F ' Transportatior:
&3  Eectrical Hazart: Not pertinont Category Rating
mmmsmmnae 69  Buming Rata: Not pertnont .1
Wear goggies and seit- V 410 A Rame T Hearth
Wmmmmmum Data not avaiabie Vaportmtertt o 1
Fire &11 Stoichiometric Alr to Fust Ratic: Ucuid or Solid TNt e 1
Data not avadable Poona. 2
€12 Fame T Data not Water Poltion
Humen Tadoty e e 1
Aquetic Toxddty . 2
Assthetic Effect . 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
VAPOR OtherChemicals . 1
lmatng 1 eyes. rose nd tvoat s ;2' ammwwmw o Weter oo . 0
#ionaied, wib cause naussa. vomitng. dificul breathing. - A Set Reacton —— . 1
Move (o fresn ar. v .. 7.3 'Stabiiity During Transport: Stable 113 NFPA Hazard Clasaificstion: -
1} reaten i s oxygon o - 74 Neutraitzing Agents for Acids and Mnm)____wh:m
) uauID . Caustice: Not pertinent - o
mwmwwm 7.5 Polymertzatior: Not partinent R (R 1
Exposure it swallowed, wil mmmmm 7.8 Inhidbitor of Polymertzation: (Yeilow) 0
or loss of conaciousness. Not -
’Rﬂusnaflocted wr:d":o mw'&“-.w 7.7 Moiar Ratio (Reactant to
IF IN EYES. hoid eyetds open and flush with plenty of water, Product): Data not available
iF SWALLOWEDamvmm:s CCNSCJOUS have victm annk water 78 R ity G 8
F SWALLCWEDu\uw:muUNOGNSC US OR HAVING CON- :
VULSIONS, do notfung excent keep victm warm.
12 PHYSICAL AND CHEMICAL PROPERTIES
-12.1  Physical State st 15°C and 1 atm:
Eftect of low concentrations on aquanc life is unknown. Uqud -
. Water &“mxm“rm 122 Molecuisr Weight: 131.39
Pollution NOTfy OPeraion Gf NearDy water makes. ‘123  Boling Point at 1 st
7 189°F = 87°C = 360°K
124 Freezing Point L
~1235°F w —084C = 186.8°K
L' RESPONSE TO DISCHARGE 2 LABEL L& WATER POLLUTION 125 Critca Tempersture: Not pertinent
(See 21 Category: None &1 Aquatic Toxicity: 126  Critcal Pressure: Not pertinent
Shoud be removed 22 Class Not pertinent 860 mg/1/40 he/daphnia/kill/tresh 127  Spectfic Gravity:
Chemical and physical treatment water - 1.48 a8 20°C (B
’ 82 Waterfow! Taxicity: Data not available 128" Uquid Surface Tenstorc
4.3 Biological Oxygen Demand (BOOX 203 dynes/cm = 0.0293 N/m st 20°C -
Deta not avaisbie 129 Uquid Water interfactal Tensionr
84 Food Chain Concentration Potentist 34.5 dynes/cm = 00345 N/m at 24°C
. . None 1210 Vapor (Gas) Spectfic Gravity: 4.5
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Vapor (Gask
31 ca @ty Clase: | 41 Physical State (as shippedl Liquid 1118 '
hydrocarbon 42 Color: Cooriess 1212 Latent Heat of Vaportzation:
22 Formuix CHCl=CCly 43 Odor: Chiorotorme-ike; ethereat 103 B/D = 572 cal/g =
33 1MO/UN Designations 9.0/1710 24 X 108 J/kg
34 DOTID No: 1710 12213 Mmmmmm
45 CAS Registry No. 79-01-8 12214 demw
1215 Heat of Sokutiors Not pertinent
1218 Heat of Polymertzstion: Not pertnent
5. HEALTH HAZARDS S SHIPPING INFORMATION 1225 Heat of Pusion: Dua not eveilabie
: 1228 Limiting Value: Osta not availadle
§1  Personal Protective Equipment: Orjanic vepor-acid gas oot &1 Grades of Purity: Technicat dry cleaning: 1227 Raid Vapor Pressure: 2.5 psa
. for qmmwmmw degreasing. extraction
necprens ssfety Shoes: NEOKMENe must Or apron for spiesh protsction. 52 Storsge Temperature: Ambient
2 INMHALATION: symptomns range from iritation of the noss and 83 Inert Atmosphere: No requirement
Hwoat 10 Nauses, an attitude of imMeeponsibilty, bhuTed vision, and finally dsarbance of central 84 Venting: Pressure-vacuum
NEIvOUS SYSIeM remiting in Candiac failure. Clronic EXPONUNS MEY CURE ONgaNIC injury,
INGESTION: wamiiar 10 SKIN: Q action can cause dermatts. EYES:
slightly irrttating sensation end lachrymation.
&3 of Exp Do NOT same o epi Qut medical tor
off cases Of overexposse. INHALATION: remove victim to fresh air: & necessary, apply artificial
respiration and/or adrminister cxygen. INGESTION: have victim drink water and inducs vomiting:
repest thres tmes: then give 1 tableapoon epeom salts in water. EYES: flush thoroughly with
64 Threshold Limit Yalue: 350 ppm
&5  Short Term tnhalution Limits: 200 ppm for 30 min. !
&8 Toxmity by ingestiorz Grade X LDss = 50 to 500 mg/kg
£7 Late Toxioity: Deta not availabie NOTES
&8 Vapor (Gas) irritant Characteristics: vmm-mmummuw
mumhmmmmubm
83 Uquid or Solks iritant Charsctertstics: mmuwmmmmn

mma—mwmumm

810 Odor Threshokt: 50 ppm
811 IDLM Valuez 1,000 ppm
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TCL

:~TRICHLOROETHYLENE

12.17 -
SATURATED LIQUID DENSITY

) " 12.18 )
LIQUID HEAT CAPACITY

"12.19 o
LJQUID THERMAL CONDUCTIVITY

' 12.20 "
LIQUID VISCOSITY

Tem ture Pounds cubic Temperature | British thermal unit Temperature British thermal Temperature _
(deg;"g'; F fopoetr (degeeees M. per pound-F (aeg'i:es F) “"'gasg’apfeo’o:g”" (degrees F) Centipoise
0 94.669 0 - . 220 N 15 800
5 94.410 10 221 (o] 20 775
10 94.150 20 223 T 25 750
15 . 93.889 30 L1225 30 727
20 93.629 40 226 P . 35 .705
25 93.370 50 228 E 40 .684
30 '93.110 60 230 R 45 664
35 92.849 70 231 T 50 645
40 92.589 80 - 233 | 55 827
45 92.330 90 235 N 60 .810
50 92.070 100 236 E 65 593
55 91.809 110 | 238 N 70 577
60 91.549 120 240 T 75 562
65 91.250 130 241 / 80 .548
70 91.030 140 243 85 534
75 90.770 150 245 90 521
80 90.509 160 246 95 .508
85 90.250 170 .248 100 .496
20 89.990 - 105 .485
95 89.730 110 474
100 89.469 115 463
105 89.209 120 453
110 88.950
115 88.690
120 88.429
125 88.169
12.21 1222 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch {degrees F) foot (degrees F) per pound-F
77.02 110 40 508 40 01245 0 136
50 678 50 01628 25 139
60 894 60 .02105 50 143
‘70 1.166 70 02695 75 .146
80 1.507 80 .03418 100 149
90 1.929 90 - 04296 125 .152
100 2.448 100 : 05354 150 .155
110 3.081 110 .06619 175 157
120 3.846 120 08120 200 .160
130 4765 ° 130 .09891 225 .162
140 5.862 140 .11960 250 .165
150 7.163 150 .14380 275 167
160 8.695 160 17180 300 .169
170 10.490 170 20380 325 A72
, 180 12.580 180 24080 350 174
' 180 ' 15.010 180 28280 375 176
200 17.810 1200 .33040 400 77
210 21.020 210 38420 425 179
450 .181
475 1182
500 .184
525 .185
550 .186
575 .187
600 .188
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) Watary hquid Coloriess Prossant ocor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
\
m“w‘. &1 Fash Point 40°F C.C. S5°F O.C. (See Hazard Asssesment Handbook)
Mettenzol 62 Rammable Limits in Al: 1.27%-7% ATU
Foats on water. Fammable, itating vapor i procuced. 43 Fre Extinguishing Agente: Carbon diaxide
. or dry chemicsl for smed fires, ordinary
foam for large fires.
) Stog # possiie. Keeo people 3
Wmmwnﬂh% o mmm?uuwh “‘. HAZARD CLASSIFICATIONS
Stay upwind and use waler sprry 10 “KNOCK GOWN™ Vapor. Used: may be ineflective
Avoud comact with liqusd and vepor. 65 Special Hazards of Combustion 1.1 Code of Federsl Reguistions:
. isolate and remove aischarged material Products: Not pertinent Rammable kqud .
, Y tocal ond o 6.8 Behavior in Fire: Vapor is heavier than air 112 NAS Hazard Rating for Butk Water
and may travel a considerable distance © Transportation:
& source of ignition and flash back. Category Rating
s mﬁnmmmm 67 ignition Temperature: 097°F Fire. - 3
xmmw.:cﬂwhmmm . 63 Bectrical Hazard: Clasa |, Growp D Hearth
o gogwes ot . Vi trritant
) with ary  foam, of Carbon Gade. 69  Buming Rate: 5.7 mm/min. '_:: Sokd et :
Fire Water may be inettectve on fire. &10 Fame Temp had or s
— comaners with water. Data not avaiabie Poisons. 2
Water Polustion
° Human Toxicrty. 1
(Cortinued) Aquatic Toxicty K
. Aesthetic Effect. 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
' VAPOR . 7.1 Reactivity With . Other Chamicais 1
| fvitating to eyea, nose and throat . by Watar: No Water 0
0y if inhated, wiil cause nausea. vomsting, heedache, dizziness, 72 y with ¢ L No Sett Reacton s
Man'( fresh 3. or loxs of wactio 113 NFPA Mazard Classifications
{] ar,
. 1 ing has oive artificial respirat . 7.3 Stadility During Transport: Stable | .
It breathing difficutt, grve © 7.4 Neutraitzing Agents for Acids and Category
' Caustics: Not pertinent ealth Hazard (Ble) 2
. uaun . . Sty (Red) 3
B 0 iritating to skin and eyes. . 7.5 Polymerization: Not portinent ellow o
Exposure f swallowed, wil Cai30 naues. YOMting or 1038 Of CONeds 78 innibitor of Potymertzation: ' (vetiow)
Remove contamnaled CIothing and sNoes. . .
Flush atfected areas with plenty of water. Not pertinent . .
iF IN EYES. hoid eyelids coen and flush with pienty of watar. 7.7 Molar Ratio (Reactant to 3 .
. . IF SWAuSwEDwvi:miszSCIOUS. have victim annx water ' Product: Data not available
or mil
I DO NOT INDUCE YOMITING. 78 Reectivity Groupx 32
B 12 PHYSICAL AND CHEMICAL PROPERTIES
g 121 Physicsi Stats at 15°C and 1 atrme
. mummhmm Lquid
B Water R oargarous i i entars weter intakes. 122 Molecuiar Weight: 92.14
Pollution Notfy iocal neath and widide omfcals. - 123 Boiling Point at 1 strc
Notity operators of neardy watsr itaxes. 231.1°F = 110.6°C = 383.8°K
N 124 Freezing Point
. —=139°F » =95.0°C = 170.2°K
l’ L »RESPONSETUDISCHARGE 2 WBEL 8 WATER POLLUTION 125 Critiom Temperwture:
. (See 2t Category: Flammable lquid &1 Aquatic Yoxicity: 805.4°F = 318.6°C = 581.8°K
Issue warming-high flammability 22 Casx3 1180 mg/1/96 he/munfish/TL_ /tresh 128 Critical Pressure:
Evacuate area B water £96.1 psia = 40.55 atm = 4.108
.2 y: Osta not MN/m*
8.3 Biological Oxygen Demand (BODX 127 Specific Grevity:
0%, 5 dayx: 38% (theor), 8 days 0.887 at 20°C (quid)
8.4 Food Chain Concentration Potentist 128 Liquid Surface Tensiorc
None 29.0 dynes/cm = 0.0290 N/m at 20™
CHARACTERISTY .
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE csS . 129 Uquid Water intertacial Tension:
: 31 CG Compatibiilty Class: Aromatic 4.1 Physical State (as shippedy: Liquid 368.1 dynes/cm = 0.0381 N/m at 25%
Hydrocerbon 42 Color: Coloriess 1210 Vapor (Gas) Specific Gravity:
o . 32 Formuix CeHaCHa 43 Odor: Pungent. sromatic, beraene-&u; ) Not pertinent
33 1MO/UN Designation: 1.2/1294 distinct, pleasant 1211 Ratio of Specific Hests of Vapor (Gas)
) 34 DOT ID Mo 1294 ~ 1088 :
35 CAS Registry No: 108-88-3 1212 Lstent Hest of Yaportzation:
) . ¢ 155 B/ » 86.1 cal/g =
3.61 X 108 J/kg

& HEALTH HAZARDS . SHIPPING INFORMATION 1213 Mest of Combustion: —17,430 Btu/Ib
. - —0688 cal/g = —405.5 X 108 /)
81 . a " mask goggles o tace shield: plasic gloves. 8.1 Grades of Purity: Reseasch, resgent, 1214 et of Decomposition: Not pertnent
82 Symp Vapors irrttate eyes end upper respiratory Tact; cause nirwton-all 9.8 + %; incusttat 1215 Heat of Soktion: Not pertnent
ia, respirstory emest Uiquid iritates eyee &nd causes drying of containg 94 4+ %, with 5% xylene and 1218 Heat of Poh Not pert
skin. 1 aspiratad, causes coughing. gaoging. distress, and rapidly deveioping Pumonary edema. amall amounts of berzene and 1225 Meat of Fusion: 17.17 cai/g
# ingestad Causes vomitng, greing. & depressed _ foneromatc hyarocarbons: 90/120: 1228 Limiting Vakue: Data not availadle
83  Trestment of Exposure: INHALATION: remove 1o fresh air, give ertificial reapiration snd cxygen less pure than industrial 1227 Reid Vapor Pressurs: 1.1 psia
¥ nesded; call & doctor. INGESTION: do NOT induce vomiting: call a doctor, EYES: fmh with "2 s .
water for at least 15 min. SKIN: wipe Off, wash with 3080 &nd water. 9.3 inert Atmosphers: NoO requirement
Threshold Limit Value: 100 ppm 84 Venting: Open (flame amester) or
Short Term inhaiation Umits: 600 ppm for 30 min. presaure-vacuum

Texicity by ingestior: Grede 2 LDse = 0.5 0 § g/kg
Late Toxiclity: Kidney and iiver damage mary foliow ingesion.

Vapor (Gas) irritant Charecteristics: Vapors cause & sight smarting of the eyes or respFatory
oystem ¥ present in high concentrations. The effect is temporery. .
Liquid or Soiid trritant Characteristics: Minimean hazard. It spiled on clothing and afiowed
mm_a—ummmdum

810 Odor Threshokt 0.17 ppm
511 IOLH Yaiues 2.000 ppm

¢ cogee

6 FIRE HAZARDS (Continued)

611 Stoichiometric Alr to Fust Retio: Data not avaiable
612 Rame e Oata not

-

e\
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TOL

TOLUENE

12.17
SATURATED LIQUID DENSITY'

. 12.18
LIQUID HEAT CAPACITY

. 12.19 )
LIQUID THERMAL CONDUCTIVITY

1220
LIQUID VISCOSITY

. - . . British thermal -

Tem ture Pounds per cubic - Tem ture British thermal unit Temperature g Tem ture .
(dogrees F) foot (aegm ) per pound-F (dogrees F) "“2&",&2‘;“" (dogress F) Centipaise
—=30 57.180 0 .396 0 1.026 - 0 1.024
—20 56.870 5 397 10 1.015 | - 8§ 978
—10 56.550 10 399 20 1.005 10 835

0 56.240 15 . 400 30 .994 15 .894
- 10 5§5.930 20 402 40 .983 20 .857
20 * 55.620 25 403 50 972 25 821
30 5§5.310 30 404 60 962 30 .788
40 '54.990 35 .406 70 951 35 757
50 54.680 40 407 80 940 40 727
60 54370 45 409 90 929 45 .700
.70 54.060 50 410 100 919 50 873
80 §3.750 55 41 110 .808 55 649
90 §3.430 60 413 120 .897 60 825
100 53.120 65 414 130 .886 65 603
110 5§2.810 70 415 140 .876 70 .582
120 52.500 75 417 150 .865 5 .562
80 418 160 854 80 544
85 420 170 .843 85 .526
90 421 180 .833 90 .509
95 422 190 822 95 .493
100 424 200 .811. 100 477
108 425 210 800

110 427

115 428

120 429

125 431

L1221
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

g 12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .050 0 038 0 .00070 0o . 228
10 057 10 00103 25 241
20 084 20 00150 50 255
30 a1 30 00212 75 268
40 172 40 00296 100 281
50 241 50 00405 125 294
60 .331 80 .00547 150 306
70 449 70 00727 175 319
80 600 80 00954 200 - .331
90 792 90 01237 225 .343
100 1.033 100 01584 250 355
-110 1.332 110 02007 275 367
120 1.700 120 .02518 300 378
130 2.148 130 03127 325 .389
140 - 2690 140 .03850 350 .400
150 3.338 150 04700 375 41
160 4.109 160 .05691 400 422
170 - 5.018 170 .06840 425 432
180 6.083 180 .08162 450 .443
190 7.323 190 .08675 475 453
200 8.758 200 .11400 500 462
210 10.410 210 13340 525 472
- 550 482
875 AN
600 .500

N EE e
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VINYL CHLORIDE

VCM

Sweset odor

‘CCC
E
!
g
4

products such as hydrogen chioride,
end carbon
FE"v-oug'onousms13moc:ucslamr-'uaa‘ 68 Behavior in Fire: Cantainer mey expiode in
siong vapor trad may ocowr. fire. Gas is heavier than air and may
a—— May e LA a0 onciosed ame. travel considorable EtMCS 10 & SOUTe
FIfO Cool exposed contamers and protect men effecting shutof! with watar. of ignition and flash back,
rmptm 67  ignition Temperature: 882°F
Extinguish amall fres with &y chemicsl. 6.8 Electrical Hazard: Class | Group D
69 Buming Rate 4.3 mm/min.
(Continued)
CALL FOR MEDICAL AIQ. 7. CHEMICAL REACTIVITY
mwmm et 7.1 Reactivity With Water: No reaction
H wall oxpness or Gficult breathing. 12 y with C. No
1 rastning has & wtiasl reaction
. breathing » GffiCLR, Qive Gxygen. 7.3 Stadility During Transport: Stable
uauio 7.4 Neutraitzing Agents for Acids and
e shectas Sreas with of watsr, Caustics: Not pertinent
DO NOT RUB AFFECTED AR 7.5 Poly Poly inp
Exposure _, of air, sunight, or heat uniess stabilized
by ineat
7.8 Inhiditor 6f Polymertzation:
Not norraily used except when high
temporatures re expected. Then
40-100 ppm of phenol used.
7.7 Molar Ratio (Reactant to
Product): Cata not avaxabie
° 7.8 Resctivity Groug: 35
Not hermtul to aquatic life.
Water
Pollution

1L HAZARD CLASSIFICATIONS

11.1 Code of Federai Reguirtions:
Flammabile gas
112 NAS Hazard Rating for Sulk Water
Transportatiore
Category Rating
Fire. 4
' Health
Vapor imitant.. 2
Uguid or Sold rmtart . 1
Poisons. 2
Water Poiution
Human Tawcity. 0
Aquatic Toxcty e ... 0
Assthetic Eftect . 0
Rsactivity
Other Chemicals 2
Water [}

Selt ReactoN o . 2
113 NFPA Hazard Classification

Category Classification
Heaith Hazard (Ble)— 2
' ity (Red) P

R ity (Yeliow) 1

L RESPONSE TO DISCHARGE

(3ee Reepo 2.1 Catsgory: Flammabie gas
lssus waming-high ftammabiity. 22 Clasx2
Evecuste awes

3 CHEMICAL DESIGNATIONS

CG Compatibiiity Class: Virnyt halides 4.1 Physical State (as shipped)
Forraule: Cry =CHO
1MO/UN Designetior: 2.0/1088

DOT [D Mo 1068

sLELY

CAS Registry No.: 75014

1
E

1

& WATER POLLUTION
&1 Agustic Toxicity:
None
Watertow! Toxicity: None
Blological Oxygen Demand (800X
None

te

84 Food Chain Concentrstion Potentisk
None

S HEALTH HAZAROS

Rubber gioves and shoes; gas-tght QOQGHES: OMGRNC vapOr

canister or sett.

(4

INMALATION: high Sons Cause ¢

ung imtation. SKIN: My cause frostitec phenol inhibitor may be absorbed through siin if lage

amounts of iguid evaporsts.

A

Trestment of Exposure: INHALATION: remove patient to fresh air &nd keep him quist and wanm:

call 8 doctor: grve artficial respiration i breathing stopa. EYES AND SKIN: flush with plenty of
water for 2t least 15 min. for eyes, get medical aention; remove contaminated clothing.
Threshoid Limit Yalue: S ppm
Short Term inhaletion Limits: 500 pom for § min.

Late Toxicity: Chvonic exposure may cause liver damage.

84
85
58 TYoxicity by ingestion: Not pertinent
a7
(¥

Vapor (Gas) krritant Charecteristios: Vapors Csuse moderats iitation such that personnel wil
find high concentretions unpisasant The effect is temporary.

89 Liquid or Solid trvitant Characteristica: Minimum hazard. It spitied on clothing and allowed to
remain, My Cause SMartng and reddening of skin. May cause frostits, .

510 Odor Threshok: 260 ppm

511 IDUN Valus: Data not avaisdie

. 9. SHIPPING INFORMATION

9.1 Grades of Purtty: Commercial or technical
MW+% .

82 T Under
ambient At atm. pressure; low

2.3 (nert Atmosphers: No requirement

9.4 Venting: Unoer pressure: safety relief At
ZUTL. PrESSUNY; PreSsUNe-vaCLRST

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atme

122 Molecutsr Welght 6250

72°F = 13.68°C = 259.4°K
124 Fresung Point:
—244.8°F w —153.8°C @ —119.4°K
125 Critieal Tempersture:
N7.1°F = 1584°C = 416K
126 Critical Pressure:
775 psia = 527 atm = 5.34 MN/m*
127 Specific Gravity:
0.969 at —13°C (bqud)
128  Uquid Surtace Tensiorc
16.0 dynes/cm «.0.0160 N/m at 25°C
129 Uquid Water intertactal Tension: (est)
30 gynes/cm = 0.03 N/m at 20°C
1210 Vapor (Gas) Spectfic Gravity: 2.2
1211 Ratio of Specific Hests of Vapor (Gask
1.188
1212 Latent Hest of Vaportzatior:
160 Btw/Ib = 88 cal/g = -
27 X 108 J/kg
1213 Heat of Combustiore —3138 B/
- —4520 cal/g = -189.1 X 10* J/kg
12.14 Hest of Decomposition: Not pertinertt
1215 Hest of Solutiors Not partnent
12.16 Heat of Polymertzatiorc —729 8tw/Ib
- —405 cal/g = 18.9 X 10% J/xg
1225 Hest of Fuston: 18.14 cal/g
1226 LUimiting Value: Data not avadable
12.27 Reid Vapor Pressure: 75 psa

3
6 FIRE HAZARDS (Continued)

410 Rame Temp Data not siatyi

6.11 Stoichiometric Alr to Fuel Ratia: 5.490 (Est)

612 Fame Cata not svail
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VCM

VINYL CHLORIDE

‘1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

T 1219
LIQUID THERMAL CONDUCTIVITY

. 12.20
LIQUID VISCOSITY

. i - - British thermal .
Temperature Pounds cubic Tem, ture British thermal unit Tem ture e Temperature -
(dogrees 7 toot (Gegeasf) |  porpaundF | (dogrees |unitinchperhour | (Gl Centipoisa
0 81.000 -—30 . 259 N -—10 287
5 60.710 ~20 265 o] -5 281
—10 272 T [} 276
0 279 5 271
R -
E
R
T
!
N
E
N
T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR -DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch ) (degrees F) foot (degrees F) per pound-F

68.02 , .600 —50 3.384 —50 04810 0 .185
: -40 4.501 . —40 06245 25 192
—30 5.908 —30 .08005 50 .198
—20 7.658 —20 .10140 75 .205
—10 9.814 -—10 12710 100 21
[ 12.440 ] 15760 125 217
10 15.610 10 .19360 150 224
20 19.410 20 .23560 175 230
30 23.920 30 28440 200 235
40 29.220 40 .34050 225 241
50 35.430 50 40470 250 247
60 42.630 60 47760 275 252
70 50.940 70 .56000 300 -.257
80 60.480 - 80 65250 325 263
80 71.349 90 75570 350 .268
100 83.669 100 87050 375 273
110 97.580 110 .99740 400 277
120 113.200 120 1.13700 425 .282
450 286
475 291
500 295
525 299
550 303
575 307

600 311 -
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’

PUBLIC HEALTH | o - :
- FACT SHEET LYME DISEASE IN MAINE

Acknowledgaemaents: Portions of this text are rebroducad from Fact Sheets published by the
. Massachusetts and Maryland Departments of Public Health. ’

o Lyme Disease is an illness caused by bacteria that are transmitted to humans, dogs, horses and
other animals by the bite of an infected deer tick (Ixodes dammini). While rarely life-threatening it is an
important illness becausa of its potentiai to causa problems in the joints, nervous system, and heart.

Transmission of Lyme Disease has been documented in many parts of the world. & occurs over
wida areas of the United States, but particularly along the east coast. It was first recognized in the U.S. in
1975 as the result of an investigation of a group of children with arthritis in Lyme, Connecticut,

Cases of Lyme Disease have occurred in Southemn Maine. Deer ticks have been identified in
coastal York and Cumberiand counties and in a few other scattered areas, particularly along the coast.
Investigations are continuing to determina the distribution of the tick and the extent of Lyme Disease
transmission in Maine. ' - ' :

The bacteria that cause Lyme Disease are acquired by juvenile deer ticks (tarvae) through
feeding on an infected animal, usually a mouss. At a subsequent stage in davelopment (nymph), the ticks
cling to vegetation in brushy, wooded, or grassy areas and transfer by direct contact to the skin of
passing animals and humans. The bite of the infected tick can then transmit the bacteria to the new host.
This transmission of the infectous organism appears to require that the tick be attached for at least 24
hours.

The immature deer tick is very small, and when attached to the skin may not be immediately
noticeable. The approximate size of the tick at various stages of developmant is illustrated baiow:

Larva - Nymph Adutt Engorged adutt
Actualsize » ¥ & 8> ﬁ
_ August June April, May .
~ September July . September - December .

During its complex two-year life cycle the tick can infect a variety of hosts indudinnghite-footed :
mica, deer, and other wild and domestic animals as well as humans. Lyme Disease is most commonly
acguired in the summar months, less often in early spring’or late fall, and only rarely during the winter.

+ Risimportant to note that not all ticks carry Lyme disease. The common dog tick for example

does not transmit the infection. Even a deer tick bite does not necsssarily mean that disease will follow,
because not all members of the species are infected. Prompt removal of a tick will greatly decrease the
risk of disease transmission. -

r s of i 2

Early Symptoms: .

‘ The first symptom of Lyme Disaase is usually-but not always- a skin rash called Erythema
Migrans (EM). While the tick may have gone undetected, the rash occurs at the site of the bite. It begins
as a small red area 3 to 32 days after the bite, then gradually enlarges, often with partial clearing at the
center, so that it resembles a doughnut. The rash may be accompanied by flu-like sumptoms such as
fever, headachae, stiff neck, sore and aching muscles and joints, tatigue, sore throat, and swollen glands.
There may be multiple rashes in other areas of the bady that davelop after the rash that occurs at the site
of the bite. These symptoms may disappear an their own over a period of weaks. However, the rash may
recur in about 50% of untreated people and more serious problems may develop later. Treatment with
appropriate antibiotics clears up the rash within days and may prevent complications.

Thre major organ systams-the joints, nervous system, and heart-can be affectad weeks-

months alior tha initial tink Be akhairh aumratame reiially amAnne wihin o om mic vimatia A cemon



number of people with Lyme Disease may develop symptoms during later stages without having had the
early skin rash. _
. Arthritis in the large joints (primarily the knee, elbow, and wrist) occurs in more than one-half of
untreated persons. The arthritis may move from joint to joint and can become chronic. :
Nervous system complications occur in 10% - 20% of infected persons. These co‘mplications

. may take many forms, some quite serious. Treatment with intravenous antibiotics can be heiptul.

Heart symptoms occur in 6% - 10% of infacted persons. Electrical conduction in the heart may
be affacted and the heart muscie may become inflamed.

How is | D; Di i |
Diagnosis is based primarily on recognition of the typical symptoms of Lyme Disease, espacially
the characteristic early rash and on the history of possible tick exposure, such as outdoor activity in a
“high-risk area. Atypical cases or cases with oniy later stage complications can be difficult to diagnosae.
Laboratory tests are heliptul in some circumstances, but require very careful interpretation by a physician.
In general, the lab tests are more useful in audmg the diagnosis of disease in'later stages than in diagnos-

ing early Lyme Disease.

{ for i 2 -

Oral antlbtotlc treatmant is beneficial early in illness. Two commonly used medications in this
settings are Tetracycline and Amoxicillin, although other antibiotics may be substituted. Prompt treatmant
of early Lyme Disease may prevent later and more sarious complications. Treatment of joint and nervous
system complications is often accomplished with antibiotics given intravenously or by injection.

w Can | yme Di r ? . X

The only known way to get Lyme Disease is frcrﬁ‘the bite of an infected tick. Knowing where
these ticks are found, avoiding such areas, and promptly removing the tick are the primary praventive
measures. Persons living in or visiting high-risk areas should take the foliowing precautions:

« Dont walk barelegged in woods, brush, or tall grass where ticks may be found.

« if you do walk in such areas, wear a long-sleeved shint, long pants, high socks (with pants
tucked into socks), and closed shoes or boots. Light colors will help you spot ticks on ciothing.

* Apply a commercial tick repellant on clothing, shoes, and socks after reading label instructions
carefully. Avoid applying high concentration products to the skin, particularly of children.

» Conduct daily "tick checks® on yoursalf, your children, companions and on pets when you get
in from the field. Shower, if possible. The ticks are often found on the thigh, flank, arms, underarms, and
legs, and may be very small. Prompt removal of the tick will prevent infection,

* To remove 'an embedded tick, use tweezers 1o grip its body as close to the skin as possible
“and pull gently but firmly until the tick lets go. If tweezers are unavailable, grasp the tick with piece of
tissue. Do not handle the tick with bare hands.

* Know the symptoms of Lyme Disease. If you have been in an area where ticks are found, and_
you develop such symptoms, particularly the skin rash and/or “flu” symptoms, see a physxcxan promptly
for evaluation and treatment.

The Maine Lyme Disease Task Force is invoived in efforts to determine the extent of Lyme Disease

incidence and the distribution of deer ticks in Maine. Members of the group include community physi-

cians, and representatives of the State government {Departments of Human Services, Consarvation,

Agriculture, Inland Fisheries and Wildlife) and of the Maine Medical Center Department of Research.
It you find ticks you would like to have identified, submit them to:

Insect and Disease Laboratory OR Maine Lyme Disease Project
Maine Forestry Service ’ Maine Medical Center

50 Hospital Street ‘ 22 Bramhall Street

Augusta, ME 04330 : Portland, ME 04102

Place the whole tick in rubbing alcohal in a tightly sealed container, pack carefully to prevent breakage,

~ and mail in a crush-proof container. Please anclose your name, address, and phone number, note the

geographic location and the date on which the tick was found, and information as to whether the tick was
found on a human or an animal.

PRODUCED BY THE MAINE | YME DISEASE TASK FORCE
Distributed By the Maine Department of Human Services, Bureau of Heatth -
157 Capitol Street, Augusta, Me 04333 (207) 289-3581




PROTECTING YOURSELF FROM
LYME DISEASE IN MAINE - 1990

Lyme disease is dn illness caused by a corkscrew-shaped bacteria called a
spirochete that is ‘transmitted to people, dogs, horses and other animals by tick
bites. If not treated, Lyme disease may lead to arthritis, neurological or
cardiac problems, and p0551bly3b1rth defects. , .

In Maine, although only a few cases of Lyme disease have been reported
officially, the tick that spreads Lyme disease is fairly common in coastal York
and Cumberland Counties. It is occasionally found in other scattered areas,
particularly along the coast. ’ ' . '

The tick that transmits Lyme.disease in Maine is ChE'dééf tick, Ixodes
dammini. The life cycle has three stages, each of-which takes one blood meal.

Larva ~ Nymph .- Adult ' Engorged adulc

Actual size - S %{ ¢ %
. August- June April, May
September July September-December

June and July are peak months for Lyme disease when the inconspicuous nympas
are active. Adults can.also transmit the Lyme disease spirochetes but larvze zre
rarely infected.

\

Not all deer ticks contain the spirochete. Although some infected ticks are -~
found in Maine, the numbers vary with locality and are generally lower th=1 in
states to the south where Lyme disease is more established. : -

Other varieties of Maine ticks, some of which look very much like deer ticks,
may bite people and domestic animals but are not thougnt to transmit Lyme disezse
effectlvely.

Ixodes cookei, the "woodchuck tick", which cannot reliably be distinguished
from the deer tick without a microscope, is widely distributed in Maine. It
usually feeds orn wild animals such as woodchucks and racoons but will zlso
feed readily on man and domestic animals. :

' Dermacentor variabilis, the common American -"dog tick", is often
Actual S found in southern Maine in late spring and early summer. It is usually
size easily distinguished by its larger size and characteristic white markings.

The deer tick, Ixodes dammini,
which transmits Lyme disease,
and the common dog tick, enlarged
l -for—comparison. The dog tick is.
not :hought to transmit Lyme -
disease.'

female = male . .... female o male
Adult Deer Tick ’ "Adulc Dog Tick
" (Ixodes dammini) : (Dermacentor variabilis)




Precautions to be taken when walklng in woods, brush or tall grass where -
ticks may be found include: - -

. Tuck your pant legs into your socks 'and your shirt into your pants.

- Deer ticks attach to clothing and then walk up.’

. Wear 11ght-colored clothing so ticks may be seen more easily.

. Use a repellant containing DEET according to label directions-— particu-
larly on shoes, socks, pant legs. Avoid applying high concentratlon
products to the skln, partlcularly of chlldren.

. To protect pets, -consult your veterinarian for dusts or sprays.

. InSpect yourself, your clothing, your children, your companlon, and your
pets for ticks when you get in from the field. Shower, if p0551b1e.

Mowing grass and cutting brush in yards may reduce tick habitat in problem

areas.,
\

If you find a tick that is attached remove it promptly because it takes at
jeast several hours of feeding before the spirochete is transmitted. Don't
handle the tick with bare hands. Grasp the tick as close to the skin as
possible, preferably with fine tweezers, and pull gently but firmly until the
tick lets go. Do not squeeze the tick. Apply antiseptic. Save the tick in a
small. bottle of 70% alcohol or rubbing alecohol. Common tick removal methods,

such as scorching with a match, are not recommended because they may cause

infected body fluids to be expelled into the skin.

The first symptom of Lyme disease is usually an expanding red rash at the
site of the tick bite which may occur a few days or several weeks later. The
rash may be preceeded or accompanied by flu-like symptoms such as fever,
headache, chills, nausea, facial paralysis, or pain in muscles and joints. 1f
Lyme disease is suspected, call your doctor immediately. Early antibiotic
treatment can avoid later, more serious complications. Not all patients develop
the rash, however, and many do not recall a tick bite. :

In most anlmals, the rash apparently does not occur., Lameness, loss of
appetite, fever, and lethargy may be the £first 1nd1catlons. As in people,
animals usually respond to prompt antibiotic therapy.

Research in Maine. Up to this tlme, very fewv deer ticks have been found
further than 20 miles from coastal Maine. Research continuing this year will
follow any expansion of this range and seek to determine if ecologlc variables

may limit the spread of Lyme disease.

Tick identification. If you find ticks you would like to have identified,
send them in a small vial of alcohol, along with information including the name
and age if from a person, kind of animal or other source, the location acqulred
and the date found to one of these two laboratories:

Maine Lyme Disease Pro;ect. Insect and Disease Laboratory
Maine Medical Center (Maine Forest Service)
Research Department . : 50 Hospital Street °

22 Bramhall Street "" Augusta, ME 04330

Portland, ME 04102

Produced by the Maine Lyme Disease Task Force.
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APPENDIX E

EMERGENCY TELEPHONE NUMBERS

(L(;cal) Police Department
(Local) Rescue Service

Base Public Works

On Base Hospital

Parkview Memorial Hospital
(Local) Fire Department

Base Fire Department

Off-site Emergency Services
National Poison Control Center
Maine Poison Coﬁtrol Center

National Response Center

-On Base (207) 921-2457

Regional USEPA Emergency Response

Chemical Manufacturers’ Association
Chemical Referral Center'

Ambulance -

On Base:
Local:
and

(207) 725-5521
(207) 443-3300
(207) 921-2661

(207) 921-2992

~ (207) 729-9941

(207) 7255521
(207) 921-3333
(207) 443-3300
(800) 492-2414
(207) 871-2950 :
(800) 424-8802

(800) 424-8802

(800) 262-8200

(207) 921-2222
(207) 729-1477
(207) 725-5521
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-

DIRECTIONS TO EMERGENCY MEDICAL FACILITIES

1. Parkview Memorial Hospital
Maine Street
Brunswick, Maine
(207) 729-0041

Directions:

Exit from gate, go left on Route 24, go one mile to Maine Stréet, take left on
Maine Street, go one mile. Parkview Hospital is on the left.

2. Regional Memorial Hospital
Baribeau Drive
Brunswick, Maine
(207) 729-0181

Directions:

Exit from gate, go left on Route 24, go one mile to Maine Street, take left on
Maine Street, go one mile to Pleasant Hill Road, take right on Pleasant Hill
‘Road, go one-quarter mile to Baribeau Drive, take a right on Baribeau Drive
and go one-quarter mile. Regional Memorial Hospital is on the left.

ABB Environmental Services, Inc.
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APPENDIX G

G.1 HEAT STRESS

Due to the increase in ambient air temperatures and the effects of protective outer
wear decreasing body ventilation, there is increased potential for injury, specifically
heat casualties. Site personnel will be instructed in the identification of a heat stress

- victim, the first-aid treatment procedures for the victim, and the preventlon of heat

stress casualties.
G.1.1 Identification and Treatment
G.1.1.1 Heat Exhaustion.

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, the skin is clammy, and he or she may perspire
profusely. The pulse is weak and fast; breathing is shallow. The victim may faint
unless he or she lies down. This may pass; however, sometimes it persists and, while
heat exhaustion is generally not considered life threatening, death could occur.

- First Aid. Immediately remove the victim to the CRZ in a shady or cool area with

good air circulation. Remove all protective outer wear. Call a physician. Treat the
victim for shock (i.e., have the victim lie down, raise the feet 6 to 12 inches, and
maintain body temperature but loosen all clothing). If the victim is conscious, it may
be helpful to give sips of water. Transport the victim to a medical facility.

' G.1.1.2 Heat Stroke.

Symptoms. This is the most serious of heat casualties because the body excessively
overheats. Body temperatures often are between 107 and 110°F. The victim will
have a red face and will not be sweating. First there is often pain in the head,
dizziness, nausea, oppression and dryness of the skin and mouth. Unconsciousness
follows quickly and death is imminent if exposure contmues The attack will usually
occur suddenly. Heat stroke is always serious. ~

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ.

Remove all protective outer wear and all personal clothing. Lay the victim on his
or her back with the head and shoulders slightly elevated. It is imperative that the
body temperature be lowered immediately. This can be accomplished by applymg

ABB Environmental Services, Inc.
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cold wet towels or ice bags to the head and groin. Sponge off the bare skin with cool
water or rubbing alcohol, if available, or even place the victim in a tub of cool water.
The main objective is to cool without chilling. Do not give stimulants. Transport the
victim to a medical facility as soon as possible.

G.1.2 Prevention of Heat Stress |

One of the major causes of heat casualties is the depletion of body fluids and salts
through sweating. Fluids should be maintained in the Support Zone. Salts can be
replaced by either a 0.1 percent salt solution, more heavily salted foods, or
commercial mixes such as Gatorade. The commercial mixes are advised for
personnel on low-sodium diets. '

During warm weather, a work schedule will be established that allows most work to

‘be conducted during the morning hours, before ambient air temperature levels reach

highs.

A work/rest schedule will be implemented for personnel required to wear Level B
or C protection (i.e., an impervious outer garment) with sufficient time allowed for -
personnel to "cool down" (this may require working in shifts). Two hours is the
maximum time between breaks at Level B or C, regardless of temperature. At
elevated temperatures, breaks should be scheduled as follows: ‘

Maximum Time

Ambient Temperatures Between Cool Down Breaks
Above 90°F ' Y% hour
85° to 90°F ‘ ¥ hour
80° to 85°F 1 hour
70° to 80°F . 1% hours

G.1.3 Heat StressAMonitoring

Monitoring of personnel wearing impervious clothing should commence when the -

ambient temperature reaches 70°F, with increased frequency if ambient temperature
increases or as slow recovery rates are indicated. When temperatures exceed 85°F,
workers should be monitored for heat stress after every work period. As a screening

ABB Environmental Services, Inc.
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mechanism of the body’s recuperative ability to excess heat, one or more of the
following techniques should be used.

1. = Measure the heart rate (HR) for 30 seconds, by radial pulse, as early in the
.resting period as possible. At the beginning of the rest period, the HR should
not exceed 110 beats per minute. If the HR is higher, the next work period
should be shortened by 10 minutes (or 33 percent), with the length of the rest
period staying the same. If the pulse rate is still above 110 beats per minute
at the beginning of the next rest period, the following work cycle should agam

* be shortened by 33 percent '

2. Measure oral body temperature with a clinical thermometer, as early as
possible in the resting period. At the beginning of the rest perlod oral
temperature (OT) should not exceed 99°F. - If OT exceeds 99°F, the next

- work period should be shortened by 10 minutes (or 33 percent), with the
length of the rest period staying the same. If the OT again exceeds 99°F at
the beginning of the next period, the following work cycle should be further
shortened by 33 percent. OT should also be measured at the end of the rest
period to ensure that it has dropped below 99°F.

3. Maintain ‘good hygienic standards by changing clothes frequently, showering
daily, and allowing clothing to dry during rest periods. Persons who notice
skin problems should immediately consult medical personnel.

G.2 COLD STRESS

Cold weather may often cause problems for personnel working outside, even at
temperatures above freezing. As temperatures drop below freezing, the potential for
cold weather injuries’ increases dramatically, as does the potential for equipment
failure. Because of the considerable danger to personnel, outdoor work should be
suspended if the ambient temperature drops below 0°F (-18°C) or if the windchill
factor drops below -29°F (-34°C). These levels represent guidelines that should be
used as an action level unless the HSO determines and documents otherwise.
Table K-1, which shows equivalent temperatures (i.e., windchill) for a range of
ambient conditions, should also be referred to.

ABB Environmental Services, Inc.
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Snow and ice increase the risks to persormel and operations through reduced
visibility, increased potential for falling injuries, reduced on-site mobility, and the
increased time required to access the site (or off-site support services).

In view of these factors, it is critical that the HSO establish site-specific safety and
operating protocols, and that all on-site personnel be made aware of the risks.

G.2.1 Local Cold Injuries

Local cold injuries affect spec1f1c areas of the body (e.g., flngers ears, or toes),
including the more commonly recognized injuries descnbed in the following
subsections.

G.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare skin,
primarily in the extremities, to temperatures at or below 60°F. The best method of
preventing and treating chilblains is to cover and protect the skin, thereby avoiding
prolonged exposure to the cold.

'G.2.1.2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed parts
of the face as a result of exposure to very low temperatures. Frostbite occurs when

ice crystals form in the fluid in cells of the skin and tissue. As long as blood
circulation remains good, frostbite will not occur.

There are three stages of frostbite: incipient frost bite (frostnip), superficial frostbite,
and deep frostbite. The classification depends on severity and can range from
incipient frostbite (frostnip), which affects the skin; to superficial frostbite, which
involves the skin and the tissues immediately beneath it; to deep frostbite, which is
much more serious with damage that may affect deeper tissue and even bone.

Symptoms. Symptoms for each of the three stages of frostbite are described as
follows. ' ‘

. Frostnip. Skih first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable
sensation of coldness or numbness, or no notxceable symptoms.

ABB Environmental Services, Inc.

W012931.080 , ' G-4 7120-13

°



COOLING POWER OF "lhw M EXPOSED FLES" EXPRESSED
A8 AN EQUIVALENT TEMPERATURE (UNDER CALM CONDITIONS)

ESTIMATED " ACTUAL TEMPERATURE READING (°F)
WIND SPEED 50 40 30 20 10 0. -10 -20 -30 ~-40 -50 -60
(in mph) - EQUIVALENT CHILL TEMPERATURE (°F)
calm 50 40 30 " 20 10 (] -10 -20 -30 =40 ~-50 -60
5 S : 48 37 .27 16 -15 ~36 -47 ~-57 -68
10 40 - 28 16 - 4 -46 -95
15 ) . 36 22 9 -5 -s8 -112
2 ‘ : -] 32 18 4 -10 -25 -39  -53 -67 -121
25 : 30 . 16 .o -15 -29  -44 -59 -74 ~133|
3o 28 13 -2 -18 -33  -48 -63 C -79 ~140
35 . 27 11 -4 -20 -35 -51 -67 ~-82 -145
40 26 . 10 -6 -21 -37 -53° -69 -85 -100 -116 _~132-  -148
. : ) LITTLE DANGER INCREASING DANGER . ' GREAT DANGER
(Wind speeds greater - In <hour with dry skin. Dangertf:om freezing of : Flesh may freeze within
than 4 mph have ‘1little Maximum danger of : expose& flesh within 1 30 seconds.
additional ‘effect.) false sense of security. minute. ' -

Trenchfoot and immersion foot may occur at any point on this chart.

Source: Developed by U.8. Army Resesrch Institute of Environmental Medicine, Natick, Hasnachﬁaetts.

3.88.94T
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. Superficial Frostbite. The skin turns white or gray-white and is waxy

. in appearance. It is firm to touch (i.e., does not move easily) and the

tissue beneath the skin is soft and resnllent There is a lack of
sensation in the area.

o Deep Frostbite. The tissue is pale, cold, and solid with possible
blisters and swelling. The hands and feet are espec1ally susceptible to
deep frostbite.

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the
application of body heat, which should be applied before the affected area becomes
numb. If frostnip affects your fingers and hands, place them against the skin of your
chest or in your armpits. To warm your face, hold a mitten or scarf over the lower
part of your face and breathe into it. Thaw frozen spots 1mmed1ately Do not rub
affected areas.

Superficial frostbite usually responds to the application of body heat, as described
previously. If the skin does not respond to body heat or if it resembles the early
stages of deep frostbite, follow the emergency treatments listed in the followmg
paragraphs. DO NOT rub affected areas.

For deep frostbite, if possible, the injured person should be taken to a heated shelter
to avoid further frostbite. If it can be done without the danger of further frostbite,
remove all constricting items (e.g., boots, gloves, and socks) from the injured area.
RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, warm the
extremities in a carefully controlled water bath (104 to 106°F) until tips of the fingers
or toes turn pink and feeling is restored. If a water bath is not available, either apply
wet packs (100 to 112°F) to the person’s body, or gently wrap frostbitten area in
blankets or;some other warm material.

DO NOT attempt to thaw the affected parts by exercising them or heatlng them in
front of an open fire, heat lamp, radiator, or stove. The person could receive a heat
injury as a result of sensation loss.

DO NOT use snow to thaw frostblte. DO NOT rub, massage, or use pressure on the

affected areas.. Keep the frostbitten parts elevated if possible. Watch to see if CPR

is necessary. Give the victim warm drinks such as tea, coffee, or soup. DO NOT

GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as
/ .

ABB Environmental Services, Inc.
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soon as possible, but only after they are warmed DO NOT allow a person with
frostbitten feet to walk; walkmg may cause addltlonal damage

Medical Treatment of Frostblte.

° Frostnip. Usually does not require medical care.
. Superficial Frostbite. Blisters may require medical care.

° Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT!
Transport the victim to medical care facilities at once.

Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier stages
than.to thaw and take care of badly frozen flesh. To protect the body agamst
frostbite, the following precautions should be taken:

. Wear enough clothing to protect against the cold and wind.
* - Wear warm gloves and boots.
®  Pull a scarf or jacket flap over the lower part of the face or pull a

hood tightly around the face.

o Occasi'onally exercise the face, fingers, and toes to keep them warm
and to.detect any areas that may have become numb.

. Crew members should watch each other closely, especially the face, for
signs of frostbite.

G2.1.3 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold mjury

resulting from prolonged exposure to near-freezing temperatures when standing or
walking on wet or swampy ground.

Symptoms. In the early stages, the feet and toes are pale, cold, numb, and stlff and
walking is difficult. If preventive action is not taken, the feet will swell and ache; in
extreme cases, this may result in irreversible damage to the tlssues of the foot or leg.

ABB Environmental Services, Inc.
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“

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub
or massage. If necessary, clean feet carefully with soap and warm water, then dry, -

- elevate, and expose to warm but not hot air.

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be ¢onstantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear and
changing socks frequently because perspiration, trapped inside waterproof boots or
heavy footgear, can contribute to immersion foot symptoms. Avoid standing in wet
areas. If feet get wet, dry them as soon as possible, warm them with your hands,
then use foot powder, and change to dry socks. If you cannot change wet boots and
socks, exercise your feet frequently by wriggling your toes and moving your ankles.
Never wear tight boots.

G.2.2 Systemic Cold Injuries

Systemic injuries are those that affect the entire body system. Severe body cooling,
known as systemic hypothermia, can occur at temperatures well above freezing.
Hypothermia, which can be fatal, is the progressive lowering of body temperature
accompanied by rapid, progressive mental and physical collapse. A large percentage
of wilderness deaths are the result of hypothermia.

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold

-winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspiration from

strenuous exercise followed by too rapid cooling.

Hypothermia often occurs between t_emperature}s of 30 to 50°F, which most people
believe are not dangerous. Crew members should be alert for symptoms of
hypothermla espec1ally when temperatures are dropping rapldly or when they must:

-work in ram snow, or ice.

Hypothermia may occur on land or following submersion in even moderately cold
water (i.e., 65°F or lower). On land, hypothermia may take -a full day or more of
exposure to develop; however, if the conditions are extremely severe, death may
occur within a few hours of initial symptoms. :

In cold water, death may seem to be from drowning; in reality, it is usually the result -

of hypothermia. In water, skin and nearby tissues chill very fast; in 10 to 15 minutes,

ABB Environmental Services, Inc.
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the temperature of the heart and brain may drop. When the core (i.e., internal body)
temperature reaches 90°F, unconsciousness may occur; when body temperature drops

- to 80°F, heart failure is possible.

G.2.2.1 Symptoms. In the early stages of hypothermia, the body begins to lose heat
faster than it can be produced, making an effort to stay warm by shivering. When
the body can no longer generate enough heat to overcome heat loss and the energy
reserves of the body become exhausted, body temperature begms to drop. This
affects the ability of the brain to make judgments and also results in loss of muscular

" control. As the body temperature drops, hypothermia symptoms become increasingly

severe, as shown in the following table:

Person is conscious, alert with increased Above 95°
respiration. Shivering may become

uncontrollable as core temperature nears
95°F.

Person is conscious but disoriented and : . 95° to 90°F
apathetic. Shivering is present but -
diminishes as temperature drops. Below
92°F, respiratory rate gradually
diminishes and pupils being to dilate.

Person is semiconscious. Shivering is 90° to 86°F
replaced by muscular rigidity. Pupils are
fully dilated at about 86°F.

Unconscious; diminished respiration. ‘ Below 86°F
Barely detectable or nondetectable . Below 80°F
respiration. '

G222 Emergency Treatment of Hypothermia. Move hypotherrrua victim to shelter
and warmth as rapidly as possible. In very mild cases, dry clothing and shelter may
be all that is needed. Gently remove all of the victim’s wet clothing (so energy is not
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expended by warming and drying wet clothing) and replace it with a dry set. Give
the person something warm to drink. DO NOT GIVE ALCOHOLIC BEVERAGES.

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL
EMERGENCIES. PROVIDE EXTERNAL HEAT IN ANY WAY POSSIBLE! A
warm bath (with the water kept between 105° and 110°F) is the most effective way
of warming a victim of hypothermia. NEVER put an UNCONSCIOUS VICTIM in
a bathtub.

If it is not possible to give the person a warm bath, use one of the following
ALTERNATE METHODS: -

. Wrap warm moist towels (or other fabric) around the victim’s head,
neck, sides, and groin. As the packs. cool, rewarm them by adding
warm water (approximately 105°F). Check the temperature of the
water with your elbow or the inside of your arm; it should be warm but
not hot.

o If you are at a remote outdoor location and cannot use the other
method, make a "human sandwich" by placing the unclothed victim in
a sleeping bag (or between blankets) with two other undressed persons
to provide body-to-body heat transfer. THIS WILL SAVE LIVES.
Additional sleeping bags or blankets can be placed over and under the
victim.

DO NOT wrap a hypothermia victim in a blanket without an aux'ﬂiaiy source of heat
unless it is to protect against any further heat loss before treatment can begin, or you
need to go for help and there is no other alternative.

Continue treatment once the victim has stabilized. Give warm liquids and nourishing
food if the person is conscious. Check the person for symptoms of frostbite and if
necessary, give treatment. -

Handle the patient gently and do not allow him or her to walk. Exertion can
circulate cold stagnant blood from extremities to the central body and cause
"after-drop,” in which the patient’s core temperature drops below the level that will
sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP.
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G.22.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE
EMERGENCY. GET MEDICAL TREATMENT AS SOON AS POSSIBLE. Even
persons with mild hypothermia should see a doctor.

G.2.2.4 Prevention of Hypothermia. In cold weather, never go into the field without
wearing adequate clothing. Take a complete change of warm clothes and one or two
extra pairs of socks (in plastic bags). Wear or carry a windproof, water-resistant
outer jacket and, in rain or snow, wear adequate raingear.

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or immersion
in water, change it as soon as possible. If you start to shiver in a prolonged or
violent.way, seek shelter at once. Shivering may produce heat but it also uses up
energy. Violent shivering may be an early sign of hypothermia.

Avoid accidental immersion in water. Practice boat safety and learn cold water

“survival techniques. If you fall into water and you are not very close to shore, remain’

quiet. Keep your head out of water, climb onto the boat, or hold or climb onto any
other object that will support you and keep you up out of the water.

G.2.3 Safety/First Aid Equipment

In view of the causes, results, and appropriate treatment of cold weather injuries
discussed previously, as a minimum, the following safety equipment should be
included during cold weather operations:

extra clothing for all personnel

blankets and/or sleeping bag

high-energy food and drinking water supply
~ toboggan .

tow ropes

In extreme cold conditions, add the following safety items:

electric blanket (if an electrical source is available)

portable emergency-generator (w1th fuel, oil, and cords)
space heater and fuel

ABB Environmental Services, Inc. ‘
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G.2.4 General Winter Operations

Cold weather condmons can severely affect winter operations. The Site Manager
and HSO must plan work schedules and project tasks accordingly.

G.24.1 Preliminary Assessment. If you will be working outdoors in cold weather,
assess the local weather conditions through the news media (i.e., radio, television,
and newspapers) to determine whether work should progress and/or the amount of
preparation needed. Carefully consider questions such as the folldwing:

. What are the typical wind and weather condltlons for the period in
- which you will be working?

° Are the areas in which you will work sheltered or open to the wind?

o Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm food and beverages there? Is there a source of drinking
water?

J ’ Are there ways to minimize the length of time that crew members will

have to work outdoors in the cold?

. If you use a vehicle for a warming area or will use a heater in a closed
room, how can you ensure there is adequate ventilation to prevent .
carbon monoxide poisoning?

G242 Scheduling. Wherever possible, try to schedule work during the least severe
weather. Rotate crew members to keep cold exposures short and allow sufficient
time for frequent warming breaks. Remember that workers in heavy clothing often
need more time to complete the tasks and may become fatigued more easily. Be

- aware that operations may have to be discontinued if winds increase or the

temperature drops.

Because winter days are short scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more drfﬁcult
to gauge terrain, and temperatures are likely to drop.
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G.2.4.3 Site Access. Snow and ice could make travel on site access roads impossible,
or treacherous at best. Personnel should not be allowed to work on-site if conditions
could severely hamper the arrival or departure of emergency vehicles. If the route
to off-site medical facilities is blocked by snow or ice, an otherwise minor injury -
could result in a major medical emergency. “If conditions warrant, the following
provisions should be made:

o snow removal/plowing services for site access roads

. a dependable, four-wheel-drive vehicle available to on-site personnel
for transporting an injured person to an off-site medical facility

. sleeping bags, blankets, a food supply, and water kept on-site in the
event a sudden storm requires personnel to remain overnight

The HSO is responsible for deciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve.

G.2.44 Equipment and Supplies. Obtain equipment and supplies that will help
prevent cold stress and will help in the treatment of cold stress disorders. Required
equipment includes a reliable ambient temperature thermometer, a wind gauge, and
a windchill chart. If the site is potentially windy due to a lack of natural or-
manmade windbreaks (e.g., trees, valleys, and structures), try to provide means of
shielding workers from the wind. If working at a remote location, carry extra food
and water because hunger and dehydration contribute to cold stress. If possible,
make provisions for hot food and beverages. Ensure that emergency communication
equipment is available and operational for crew members working in the cold, at
heights, or in remote locations.

Close attention must be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air monitoring
equipment, sampling pumps, and vehicles. A supply of fresh batteries, a sufficient
number of- charging units, and a set of automotive jumper cables should be
maintained on-site. In addition, the electronics in many field instruments such as PI,
LEL, and oxygen meters, as well as the chemical reactions in detector tubes (e.g.,
Draeger tubes) can also be adversely affected by the cold. The manufacturers’
literature must be consulted for minimum operating temperatures.
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APPENDIX G

If at all possible, monitoring well sampling tasks should not be scheduled during cold
weather. These tasks generally require the use of relatively delicate pumps; long,
uninsulated stretches of tubing; and significant quantities of decontamination
solutions. Unless considerable effort is expended to prevent pumps, hoses,
decontamination solutions, and sample containers from freezing, attempting to
sample monitoring wells in cold weather may be counter-productive. Portable
shelters should be considered if cold weather sampling is necessary.

ABB Environmental Services, Inc.

W012931.080 | G-14 7120-13



	TABLE OF CONTENTS
	LIST OF APPENDICES
	LIST OF FIGURES

	GENERAL
	SITE CHARACTERIZATION AND ANALYSIS
	TASK ANALYSIS
	DATA SHEETS
	SITE CONTROL
	DECONTAMINATION/DISPOSA
	EMERGENCY/CONTINGENCY PLANNING
	ADMINISTRATION
	GLOSSARY OF ACRONYMS AND ABBREVIATIONS
	APPENDICES
	APPENDIX A HEALTH AND SAFETY PLAN REVISION FORM
	APPENDIX B HEALTH AND SAFETY FORMS AND DATA SHEETS
	APPENDIX C CHEMICAL HAZARD RESPONSE INFORMATION SYSTEM DATA SHEETS
	APPENDIX D LYME DISEASE INFORMATION SHEET
	APPENDIX E EMERGENCY TELEPHONE NUMBERS
	APPENDIX F ROUTES TO EMERGENCY MEDICAL FACILITIES
	APPENDIX G TEMPERATURE EXTREMES


